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that simplifies the 
job of documenting 
and analyzing work¬ 
sheet logic. 

Of course, you 
won’t just like what 
Release 2.3 does. 

You’ll like how it 
feels. It’s quick and 
smooth. With 
a WYSIWYG (what- 
you-see-is-what-you- 
get) graphical environment that 
lets you format text, data, and 
graphics “live" on screen. With 
the mouse, you can execute 
commands, highlight cells 
or ranges, open dialog 
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With its WYSIWYG graphical enmronmetti, you 
can do ail yourfonnattirig '‘live" on screen. 
Which imams you 'll always know what pout 
output will look like before you print, 

new 3D-effecl graphs, drawing 
and annotation tools, and the 
most font support, choices of 


boxes, place and size colors and shading available. 


graphs, change type 
styles, fonts and 
point sizes. All with 
unparalleled speed 
and ease. 

What’s more, 


Compatibility? As with any 
1-2-3 product, it's no problem. 
Because Release 2.3 will read all 
of the files you’ve created on pre¬ 
vious versions of 1-2-3, including 
tiles you’ve formatted using 


Release 2.3 gives you a wide Allways 7 * and Impress 7 ." So you’ll 


range of printing and reporting 
capabilities. Including the capac¬ 
ity to place as many live graphs 
on a worksheet as you’d tike. 

Along with 96 type style 
combinations, drop shadows, 


preserve all your work, as well 
as your training. 

lb order your' upgrade 
direct from Lotus* call 1-800- 
TRADE-UP, EXT. 1208. Or 
see your Lotus Authorized Reseller. 


* Plrnse ha w your credit card and product package ready when you call In Canada, call 1-800-668-1509. 

The new Lotus 1-2-3 

for DOS 


An unimpressive report 
is something you ’ll never have 
to amte again. 


Align titles or text amm a range 
qf columns—Igft, right, or center— 
with one simple command. 


You am wrap text around 
graphs automaMcally. 


Add freehand drawings or symbols 
to call attention to critical data. 


A feodum that only 1-2-3 offers to 
DOS spreadsheet urns is the ability 
to embed as many 1 live” graphs 
on a worksheet as you'd like. 


Improved, SD-effed graphs can add 
even mom impact to your report. 


Mr hold, italics, underlines, 
colors, and. tigxtfaces to create aver 
100 tart style cmnbimitiom—more 
than any other spreadsheet* 


Thanks to Auto Compress, 
you can easily make an entire 
report fit cm one page. 


Lotus 
















There’s a lot to like about 
the new Lotus® 1-2-3® for DOS 
Release 2.3. 

For starters, it’s not just 
a graphical spreadsheet. It’s 
a fast, graphical spreadsheet 
for DOS. It’s easy to use. 

And it works as well on 
an older XT with just 512K 
of memory as it does on the 
newest 486 machine. 

It also shares many fea¬ 


< Lotus 


tures in common with our 
powerful 3D spreadsheet 1-2-3, 
Release 3.1. Including its 
superb spreadsheet formatting 
and publishing capabilities and 
full mouse support. Along with 
its popular Auto Compress 
feature that gives you 
a trouble-free way of 
making larger 
worksheets print 
on a single page. 

We’ve also 
added new fea¬ 


tures you won’t find in other 
spreadsheets. Like the Viewer 
(based on Lotus Magellan* 
technology) which lets you 
view flies before retrieving 
them and makes file linking as 
easy as point 
and click. And 
a very help¬ 
ful Auditor 


Lotus I-2-3 Mease 2,3 
runs smoothly and 
quickly no matter what 
hardware you re run¬ 
ning it on, 
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Lotus 1-2-3 

The worlds mast popular spreadsheet 


mmll 


WHAT’S NEW IN LOTUS 1-2-3 
RELEASE 2,3, 

A WYSIWYG graphical environment 
with live on-screen formatting 
Lotus Magellan viewer technology for tet 
file previewing, retrieving and linking,., 
all without leaving your active worksheet 
! More graph types, including 3D-effect 
graphs and graph annotation capabilities 
1 Auto Compress, for a trouble-free way 
of making larger worksheets print on 
single page 

1 Dialog Boxes for an easier, more inter¬ 
active way of working 
1 Tfext-editing for easy on-sheet word 
processing, including automatic word 
wrap, even around graplis 
1 The Auditor for doemnenting or 
highlighting your spreadsheet logic 
1 Improved memory management for build¬ 
ing larger worksheets up to 12 MB in size 
3 New printer drives that support, all 
leading laser and dot-matrix printers 
3 Context-sensitive, interactive Help and 
an on-line tutorial 
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Now you can 
upgrade 

your spreadsheet 
without upgrading 
your hardware. 
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This study conducted by the Materials Research Gro 

provides t he basis m it .. r w>nmm Mriatinn that 

^le continue to expand its aluminum recycling cagacjj 
another 70% over the next 6 years.^Thej^aph-4f^^ 

the increasing prap<mjonjx£-©«i^ provided by the aluminum division during the past three 

years,_ji£UA^-ip^xImaiely half of all revenues. It is our opinion that, at this rate of growth, 
"aluminum recycling will continue to offer our company its greatest opportunity for expansion over 

the next decade, and certainly 


Gross Revenues by Product 
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1989 

□ Aluminum 
WECYCLE PRODUCT 


1990 
a Glass 

1989 


1991 

H Plastics 

1990 


1991 


Aluminum 

East 

Contra! 

West 

Tola! 

2,323,426 

1,372,347 

1,726,492 
5,422*265 

4,019,527 

2,374,160 

2,986,831 

9,380,518 

7,315,539 
4 j320,972 
5,436,033 
17,072,544 

Glass 

East 

Central 

West 

Total 

2,496,721 

3.598,757 

4,217,635 

10,313,113 

2,567,621 

3,217,693 

4,471,294 

10,256,808 

2,798,925 

3,507,265 

4,873,710 

11,179,920 

East 

2,897,493 

3,171,243 

3,234,668 

Central 


1,823,697 

1,860,171 

West 

2,378932- 

■^967^421 

2,006,769 

Total 

7,150,373 

6,9623&r- 

-^101,608 


into the 21st century. 

Glass and Plastics 

As can be inferred from the 
graph to the left, glass and 
plastics recycling has been 
holding steady throughout 
this same period, and has 
consequently become a 
smaller proportion of our 
overall sources of revenue. 

Although this group would 
strongly recommend that 
WeCycle Waste Corporation 
do all that is necessary to 
increase its activities in these 
areas, our studies have shown 
that aluminum will become 
increasingly the material of 
choice in the shipping, heavy 
manufacturing and container 
industries. 

Aluminum 

It is our opinion that sources 
of aluminum products will be 
pressed dose to their limits 
over the next decade, 

Therefore, we propose that 
WeCycle Waste Corporation 
invest in more aluminum 
capacity during the next five 
years in order to take the best 
advantage of this increasing 
market demand. 
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“Now all of my customers can 
afford to put a 486ASX on every 

desk. Richard D. Darrell, President, Direct Computer Corporation 


ALRs modular system architecture 
allows you to inexpensively Just Upgrade 
the CPU l whenever you need more 
processing power. 


AL#f V£T5A System Hocud 


ALR VEISA 251 Idbi HM Ctti Module 
ALft VEiSA 33 MHz 336 CPU Moduli’ 


Upgrade 2 ways 
using ALR s 

Supercharged 
486 CPU/Math 
Coprocessor 
Chip, 
Increase 
perfor¬ 
mance up to 25% 
Instantly or 
simply add a math 
coprocessor. 
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Proudly Distributed 
Internationally by; 


Austria 

Schwalghofer 
Computer 
Tri: 43 222 5052759 
Fax: 43 222 5050228 

Finland 

Atomica 

Tel: 358 0 423533 

France 

Infodis S.A 

Tel: 33 1 48 65 42 56 

Fax: 33 1 48 65 44 40 

Nippon Eurotec 
France 

Trf: 33 1 48 63 21 31 
Fax: 33 1 48 63 75 90 

Germany 

DNS Softsel GmbH 
Tel: 49 8142 4180 
Fax: 49 8142 3890 


Netherlands 

Systel 

Automatiscring b.v. 
Tel: 31 23 31 91 45 
Fax: 31 23 32 06 15 

Norway 

Pro-Data 
Tel: 47 2 24 9704 
Fax: 47 2 24 9048 

Spain 

Dirac S.A. 

Tel: 34 6 372 88 89 
Fax: 34 6 372 88 85 

Sweden 

K-Data 1 Uppsala ABz 
TcL 46 18 349080 
Fax: 46 18 349088 

Switzerland 

Arxxon 

Tel: 42 42 36 00 62 
Fax: 42 42 36 00 64 
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ALR BusinessVEISA 486ASX 


You’ve got that insatiable craving 
for performance that only the 
power of an i486™ can satisfy. 

Now, with ALR's complete family of 
advanced i486SX™ systems, you 
can get the full strength of a 
20-MHz i486SX processor at a 
price that will revolutionize the way 
you view i486 technology. 

The flagship of this family is the 
powerful new BusinessVEISA 
486ASX™*. With its i486SX 
processor, this system is truly “32- 
bit ready" - it's completely compat¬ 
ible with 32-bit versions of UNIX™, 
OS/2™, and 386 mode of 
Windows™ 3.0. And as a member 
of ALR’s award-winning VE1SA™ 
family, the BusinessVEISA 486ASX 
surrounds this innovative proces¬ 
sor with a full assortment of 
cutting-edge technology. 

From its true 32-bit EISA bus to its 
trail-blazing 44 Just Upgrade the 
CPUf processor upgrade tech¬ 
nology. the BusinessVEISA 
486ASX is designed to take you 
comfortably into the future. 
Suppose a year or two down the 
road you need more processing 


ALR International (PTE) Ltd. 

140 Paya Lebar Road. #04-11. A-Z Building.. 
Singapore 1440 

TEL: (65) 742-0866 FAX: (65) 742-7866 

Advanced Logic Research. Deutschland 

Burgwcg 13. D-6242 Kronbcrg. Germany 
TEL: 6173-79198 FAX: 6173-5376 


power. The BusinessVEISA 
486ASX gives you two ways to 
upgrade. The first, and most 
inexpensive method, utilizes ALR’s 
Supercharged 486 ™ CPU/Math 
Coprocessor Socket. Just plug 
an ALR Supercharged 486™ 
CPU/Math Chip into the socket 
found on your system’s 486ASX 
CPU module. You'll instantly get 
all the performance (and the 
integrated math coprocessor) of a 
true 25-MHz Intel i486 processor. 
That’s enough power to take on 
advanced database and statistical 
applications, even CAD/CAM. 

MIPS Benchmarks 

MIPS ( m*on uHtruaune per second) Higher score represents <x 


BusinessVEISA 486ASX 


_| 8.8 

26 % increase in performance 


BusinessVEISA 486ASX with Supercharge 466 CPU/Malh Chip 


11.1 


41.8* Just Upgrade the CPU Technology opens the 


mi 


And when you need even more 
processing power you can add 
64-KB of optional cache memory or 
replace the 486ASX CPU module 
with one of ALR’s 33-MHz (or 
faster) i486 modules. 

There’s no reason to deny your 
craving for power any longer. 
Contact; 


Corporate Headquarters 

9401 Jeronimo. Irvine, CA 92718 USA 
TEL: (714) 581-6770 FAX: (714) 581-9240 

ALR (Canada) Ltd. 

22 Riviera Drive 

Markham. Ontario Canada L3R 5M1 
TEL: (416) 940-6668 FAX: (416) 479-9855 

ALR (UK) Ltd. 

16 Kingfisher Court. Hambridge Road, Newbury. 

Berkshire. RG14 5SJ 

TEL: 635 521922 FAX 635 521844 


Model 

CPU 

Bus Architecture 
RAM Standard 
Floppy Standarc 
Storage Bays 
Total Slots 
Upgrade Path 


Pnow and conffiguralon* subject to mange w(Tout notes ALfl is a nogstared tr 


ALR 

ALR 

ALR 

ALR 

PowerFlex 

BusinessVEISA 

BusinessStation 

MPS 

436ASX 

486ASX 

486ASX 

486ASX 

20-MHz i486SX 

20-MHz i486SX 

20-MHz i486SX 

20-MHz i486SX 

ISA 

EISA 

EISA 

Micro Channel 

1-MB 

1-MB 

1-MB 

1-MB 

/ 1.44-MB 

1.2-MB 

1.2-MB 

1.44-MB 

4 

4 

3 

4 

6 

9 

5 

8 

ALR Supercharged 

ALR Supercharged 

ALR Supercharged 

ALR Supercharged 

486 CPU/Math Chip. 

486 CPU/Math Chip. 

486 CPU/Math Chip. 

486 CPU/Math Chip. 

25-MHz i486 Module 

25-MHz i486 Module 

25-MHz i486 Module 

25-MHz i486 Module 

M other tXWKt end product named 

33-MHz I486 Module 

33-MHz i486 Module 

33-MHz i486 Module 
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FEATURES 


25 MICROBYTES 

Weitek’s “user interface chip” 
will speed up Windows 
performance; IBM is readying 
the “real” OS/2. 

36 FIRST IMPRESSIONS 
43 Northgate Slides into CEG 

Northgate’s SlimLine eases 
the which-chip anguish. 


DiskPaper 1.0, 

a low-cost way for you 
and your Mac to explore the 
potential of the long-promised 
“paperless office” 



CDR-1000, 

Tandy’s $399 
CD-ROM drive 
brings access 
to affordable 
information 


52 WHAT’S NEW 

Macs and Suns talk to each other, 
an image program for 
Windows 3.0 counts objects, 
and more. 


108 ASCH Goes Global 

Computer companies and international committees wrestle with 
making ASCII large enough to cover the globe. 

123 The Right Graphics Tool for the Job 

Are you using the right graphics programs for your projects? 


133 1991 Readers’ Choice Awards 

Presenting the hardware and software BYTE readers find most useful. 


NSTL SUPPLEMENT 


139 Advanced Desktop Publishing Programs 


STATE OF THE ART 


158 WIDE-AREA NETWORKING 

Introduction 

161 Remote Connections 

Remote sites can share common 
information and send messages 
to each other, courtesy of a 
wide-area network. 

169 Create a WAN 

What you need to know and do 
to implement a wide-area network 
in your business. 

181 Whither NREN? 

What is the government’s proper 
role in providing a National Research and Education Network? 


188 A National Vision 

U.S. Senator A1 Gore explains why we need NREN. 



190 Resource Guide: Public Data Networks 
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REVIEWS 


OPINIONS 


194 

210 


219 


229 

235 


SOLUTIONS FOCUS 73 

Journey to Faraway LANs 

Nine ways to connect remote sites to your local network. 



Five New < 

SPARC-Based 
Workstations 
Compete with Sun 

Five non-Sun systems 
put SPARC’s 
promise to the test 

Photo-Realism 
Reigns When 
AutoShade Meets 
RenderMan 

The RenderMan 
extension in new 
AutoShade brings photo-realism to AutoCAD users. 


Full Ethernet Networking Without a Wire in Sight 

Motorola’s Altair LAN leaves Ethernet cabling behind. 

351 

REVIEWER’S NOTEBOOK 

LAN-based UPSes help prevent power problems from disrupting 
your network. 


USER’S COLUMN 
Dredging Through the Chaos 

by Jerry Poumelle 
Jerry looks at new CD-ROMs, 
file utilities, and 
a multilink database. 

91 BUSINESS 

CONNECTION 
Managing the LAN 

by Wayne Rash Jr. 

LAN management 
doesn’t get 
enough respect. 

101 ROUNDTABLE 
Do Computers 
Save Time? 

Computers generate 
their own impediments 
to productivity. 

PRINT QUEUE 
Noisy Narcissists, 

One Genius 

Two new books explore 
the hacker mentality. 


HANDS 


241 SOME ASSEMBLY 
REQUIRED 
OS/2 Device Drivers 
A practitioner’s guide to 
OS/2 driver development. 

249 UNDER THE HOOD 

Macintosh Sound Revealed 

A look at the Mac’s built-in 
sound capabilities. 

267 SOFTWARE CORNER 
A Disk-Based Print 
Spooler 

Free timesaving utilities 
for DOS, Mac, and Unix 
systems. 

271 BEYOND DOS: 

LaserJets, Fonts, 
and Windows 

by Mark J. Minasi 
Getting fancy fonts 
from Windows is tricky 
but doable. 


O N 


277 MACINATIONS 

The Worldwide Macintosh 

by Don Crabb 

HyperCard makes CD-ROM 
development easier for 
small companies. 

285 THE UNIX /bin 

Survivalist’s Guide 
to Unix 

by David Fiedler 
Methods of Unix system 
backup and protection. 

293 NETWORKS 
AppleTalk over 
the Internet 

by William Sproule 
and Jon Edwards 
Princeton and Penn State 
interconnect their 
AppleTalk LANs. 

303 ASK BYTE 

Keyboard design and a 
science fiction database. 


352 STOP BIT 

The X Attitude 

A developer argues for software 
that looks to the future, 
regardless of the cost. 

10 EDITORIAL 

The Best of Spring 

18 LETTERS 

Readers to vendors: 

Don’t forget our needs. 
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" Tri-Star is king of the 33MHz 486 Mountain." 

PC WEEK 

Analyst's Choice, February 18,1991 


Tn 


ri-Star Computer continues to 
outdistance the pack as America's 
prefered supplier of high-end 486 
Workstations. Read the reviews and 
you will understand why Tri-Star is 
the undisputed 486 champ. 

"Tri-Star's 486/25 rates honorable 
mention fonts thoughtful design 
touches, two year warranty and 
excellent service program.' 

PC Magazine 

Editor's Choice Honorable Mention, 
September n, 1990 


Flash Cache 486 
Computers 


"Tri-Star's edge is its good documenta¬ 
tion and excellent service policy." 

PC Sources 

486/33 Lead Review, February 1991 


Features Include 
Intel 80486 Processor 

8MB RAM (Expandable to 16MB On Board) 
64K High Speed Static RAM Cache 
210MB 15ms Hard Disk Drive 
1.2MB 5.25-inch Floppy Drive 
1.44MB 3.5-inch Floppy Drive 
1024 x 768 SVGA Adapter w/1 MB RAM 
14" Non-interlaced SVGA Color Display 
Microsoft DOS 4,01 & Windows 3,0 
High Res 400 DPI Three Button Mouse 
Quality 101-Key Tactile Keyboard 
Two Serial Ports and 1 Parallel Port 
Fully DOS, UNIX & Novell Compatible 
Cirda 287 on Inquiry Card. 


FC425I 

$3655 


FC433I 

$3895 


With EISA 8US add $500 

Upgrades: 

16" Color Display $695 
20" Color Display $1695 


flash Cache 33MHz 386 as above with 
4 MB RAM & 125MB Hard Drive 
—Only $2595 


All Flash Cache Computer 
Systems Include: 



♦ 2 Year Parts & Labor Warranty 
♦ 60 Day Money Back Guarantee ♦ 12 Month 
On-Site Service ♦ Overnight Parts Replacement 
♦ lifetime Toll-Free Technical Support 


COMPUTER CORPORATION 

1 . 800 . 678-2799 
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707 West Geneva, Tempe, Arizona 85282 
Tech Support 1.800.688-TECH 
Telephone 602.829-0584 
Fax 602.345-0110 


•sr ‘egiuitd' br«e*iiJki ol fte* resptcL^t anapai'pes 


Monday - Friday 6:00am-6:00pm PST 
Saturday 8:00am-3:00 pm PST 







































This year, millions of DOS users will move to the kind 
of graphical computing Apple" Macintosh* personal com¬ 
puters first made popular over eight years ago. 

They’ll probably need new hardware to handle 
the demands of the graphical environment. And they’ll 
almost certainly have to buy new programs that take ad¬ 
vantage of it. 

Before you spend a fortune on all of that, why 
not invest a few minutes considering a Macintosh? It is 
the computer that started it all. And it remains the system 
against which all graphical computers are measured. 

Finding out about how Macintosh Fits in with the 
PCs you already own is as easy as picking up the phone. 
Call 800-635-9550, ext. 100, and we’ll send you a copy of 
our new, fact-filled color brochure, The Apple Guide to 
Macintosh/MS-DOS Compatibility. It's free* 

It tells you how you can run Lotus 1-2-3, dBase 
and other favorite MS-DOS programs on a Macintosh. 

How you can easily move information back and 
forth between Macintosh and your MS-DOS PCs on a 
standard 3 M floppy disk. 

And how you can connect Macintosh with your 
DOS PCs over a Novell, 3Com, Tbken-Ring or just about 
any other kind of network. 

You’ll see that Macintosh lets you run more than 
4,000 graphical programs that all work together in the 
same consistent, logical way. 

You learn the basics of one, you’ve learned the 
basics of all of them. No other computer system offers you 
so much consistency with so many choices. 

You’ll also discover that Macintosh is the only sys¬ 
tem in which the hardware, operating system and 
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applications have been optimized to work together 
since the very first chip -with no compromise in per¬ 
formance. (Contrast this with a “graphics shell” that 
can slow other systems to a crawl.) 

You’ll read about our latest system software 
breakthrough - System7 - and the exciting new capa¬ 
bilities it brings to Macintosh. 

And you’ll read about a recent independent 
study conducted by Ingram Labs, in which Macintosh 
computers blew the windows off 286,386sx, 386 and 
486 PCs from IBM and Compaq running graphics- 
based applications.** 

Apple Macintosh computers are easy to set up, 
easy to use and easy to afford. And they come com¬ 
plete with built-in networking; printer, modem and 
SCSI ports; even built-in video support in most models. 
(Tfonslation: no hidden costs.) 

So pick up the phone. Give us a call. Find out 
why Macintosh could well be considered the most 
powerful, flexible, valuable, affordable DOS computer 
you can buy today. 

You’ll discover that Macintosh has the power 
you really want. The power to be your best? 


iM 



Free. The Apple Guide to 
Macintosh/MS-DOS 
Compatibility. Call us at 
800-635-9550, extension 
100. Find out how 
easily Macintosh fits 
in with all your PCs. 



registered trademark of Compaq Computer Corp MS-DOS is a registered trademark of Microsoft Carp. 1-2-3 is “ registered trademark ofLotus Derelopmetit Corp dBase is a registered trademark of AshtonTate Corporation 
Windows 3.0 on time taken to complete graphics-based application v. This ad uas uritten. designed, presented\ haggled orer. budgeted for, appnwed, typeset andfrroduced using Macintosh personal computers. 
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EDITORIAL 



Best of Spring 


T his year’s Spring Comdex/Windows World was 
busier than most for the BYTE editorial team. 
In addition to our normal duties, we had the 
happy task of selecting and presenting the Best 
of Spring awards in an official event cospon¬ 
sored by the Interface Group, which runs Comdex. 

To make the task manageable, we grouped products 
in several large categories: desktop systems, portables, 
peripherals, connectivity, 
graphics, DOS applications, 
DOS utilities, Windows ap¬ 
plications, and Windows util¬ 
ities. We also selected an 
overall Best of Show and 
named a Rookie of the Year 
from the new companies ex¬ 
hibiting at the show. 

Our criteria were simple but stringent: We looked for 
new products and new kinds of products that would 
serve as bellwethers, products that not only deserved 
notice in their own right, but that exemplified major 
trends in personal computing. 

It was a tall order, but with the participation of the 
full editorial staff, and with on-site help from colum¬ 
nists Jerry Pournelle, Martin Heller, and Wayne Rash 
Jr., we chose 30 finalists and 11 winners. Our congrat¬ 
ulations to all who won. 

Best of Spring Winners 

Best Portable: Zenith Data Systems, for its MastersPort 
386SL, the first portable using the innovative 386SL 
chip and exploiting its automatic power-conservation 
features. (See the June BYTE for a First Impression of 
the MastersPort.) 

Best Peripheral: Citizen America, for its diminutive 
notebook printer, the PN48: a printer with good-look¬ 
ing output in a package not much larger than some note¬ 
book power supplies. 

Best Graphics Product: Graphics Vantage from ATI 
Technologies, a powerful, low-cost board that uses 
custom driver software and proprietary VLSI chips to 
accelerate graphics-intensive environments. Windows 
runs 11 times faster on this board than on some others. 

Rookie of the Year: Realizer from Within Technol¬ 
ogies: a strong competitor to Microsoft’s Visual BASIC 
(see below). 


BYTE editors name 
the best products 
at Spring Comdex 
and Windows World 


Best Desktop Systems: Tandy, for its line of affordable, 
MPC-standard multimedia personal computers. 

Best Connectivity Product: Artisoft, for its Central Sta¬ 
tion, a modem-size device that lets you simply, pain¬ 
lessly, and inexpensively connect a wide variety of de¬ 
vices (e.g., printers, laptops, and modems) onto your 
LAN. 

Best DOS Application: Fox Software, for its blazingly 
fast FoxPro 2.0 database. (See the April BYTE for a 
First Impression of FoxPro 2.0.) 

Best DOS Utility: Sonera Technologies, for Display- 
Mate, an $80 program that exercises, evaluates, and di¬ 
agnoses your monitor almost as well as $10,000 worth 
of custom lab hardware. 

Best Windows Application: Lotus Development, for its 
long-awaited 1-2-3 for Windows, a product that could 
help make Windows a full-time environment. 

Best of Show 

Microsoft, for Visual BASIC, which is also Best Win¬ 
dows Utility. This is a milestone product—part of a new 
wave of visually oriented point-and-click development 
tools. And in some ways, it’s a positive echo from the 
early days of personal computing: the original BASICs 
of more than a decade ago that let us build small, quick- 
and-dirty solutions to immediate problems without the 
hassle and labor of coding in machine language. Today, 
Visual BASIC lets us craft quick solutions to the same 
kinds of problems within the Windows environment 
without having to resort to C or C + +. Instead, Visual 
BASIC offers the relative ease of a point-and-click op¬ 
eration and the accessibility and obviousness of BASIC. 

Visual BASIC isn’t the be-all of Windows program¬ 
ming, of course, nor is it meant to be. But it will enable 
many Windows users to quickly and easily write their 
own small Windows programs and custom Windows 
applications, and to fill in the gaps between commer¬ 
cially available Windows products. As such, Visual 
BASIC will help us all realize far more of Windows’ 
currently underused potential. 

Watch for coverage of Visual BASIC and many of 
these winning products in upcoming issues of BYTE. 

—Fred Langa 
Editor in Chief 
(BIXname “flanga”) 
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TURBO C 




gjg TURBO C '** 1 
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liirbo C++ i 

C and C++ for less than a C note! 


Two great compilers for $99* 

Turbo C++ is, in fact, two compilers in one. So now you 
can learn and use C and C++. 

And with award-winning Turbo C++ you can take 
advantage of Object-Oriented Programming (OOP) in 
your DOS applications. OOP is the way to program in the 
’90s. Letting you become more productive than ever. 

The Turbo C++ user-friendly environment includes 
overlapping windows and complete mouse support. And 
its unique Programmer’s Platform” is a rich integrated 
environment with tools to edit, compile, link, run and 
debug C and C++ code. 

Easy to learn means easy to grow 

Learning Turbo C++ is easy with TCTOUR, the online 
interactive tutorial. And extensive, context-sensitive 
Turbo Help® is just a keystroke away, providing working 


examples for every library function. You can even copy 
and paste the example code directly into your programs. 
So you can get up to speed in C and C++ faster than ever. 

And, if you want the ultimate C++ training, get 
“The World of C++ ” video training course (available 
separately).* 

The experts agree 

BYTE gave Turbo C++ its 1990 Award of Excellence. 

Info World named it 1990 Product of the Year. And PC 
Magazine calls Turbo C++ “everything you've always 
wanted in a C compiler...and more.” 

“C” for yourself for only $99 9S ! f 

To order Turbo C++, see your dealer or call 
1 -800-331 -0877 now. After all, when it comes to 
learning C, there’s only one compiler worth noting. 


| CODE MC651 


BORLAND 

The Leader in Object-Oriented Programming 

'CaltlDr details ^Pricing dollars. Outer pclcas may wry. Oiler pood in Uj! and Canada only. Copyright01991 Borland. U rights martian Turbo CH.PrQBrammar'sPlartftirm and Turbo Halp arnrapemaibs af Borland International, Inc 61 1IM 


Cirel. 39 on Inquiry Card [RESELLERS! 40). 














ivtC/MultiSync 4x3 


Why you need a 16" 

Because the MultiSync® 4D color monitor, with 46% more active display 
area than a 14" screen, lets you see more of your applications on-screen 
at one time. The digitally controlled MultiSync 4D also supports high res¬ 
olution graphics, from VGA up to 1024 x 768 at 70 Hz non-interlaced. 
And with Dynamic Beam Focusing, your Windows™ will be clearer from 

MiWStmc M ■ tr«Mmaik •' «C me flam n • Iraonm* «f Weren't <*€. (itM NEC TK/VHilofliM Inc 

CaC 

Computers and Communications 


For technical information call 1-800-FONE-NEC. In Canada, 1-800-NEC-INFO. 
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For 46% more information call 1-800-826-2255. 
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Automated Test 



You can automate your 
system with 30-year old 
technology, 
or... 



Process Control 



Analytical Chemistry 


Audio and Vibration 




Chromatography 


Manufacturing and Production 
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BRING ITTO LIFE WITH LABVIEW2 


1 \ Tired of wrestling with cryptic text-based programming languages? 

Then make the switch to LabVIEW 2 on the Macintosh. 

LabVIEW 2 is the most celebrated application software for data 
L acquisition and instrument control. It recently won the MacUser 
I magazine Editors' Choice award. Five years ago, LabVIEW 
introduced the combination of front panel interfaces and graphical 
programming. Today, engineers and scientists around the world use 
LabVIEW 2 for a broad spectrum of applications. 

Unlike other graphical packages, LabVIEW 2 does not sacrifice 
power and flexibility for ease of use. With LabVIEW 2, you quickly build 
block diagram programs and add your own blocks to expand upon our 
libraries. You also create front panel user interfaces and import pictures 
to customize the panels. Yet LabVIEW 2 virtual instruments run as quickly 
as compiled C programs. Call us to find out how LabVIEW 2 can bring 
life to your system. 


For a free LabVIEW 2 Demo disk, call: 
(512) 794-0100 or 
(800|433-3488 
(U.S. and Canada) 
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INSTRUMENTS 

The Software is the Instrument • 

6504 Bridge Point Parkway 
Austin, TX 78730-5039 
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Everyone wants more productivity 
out of their computers. 

But not everybody is willing to 
spend a fortune to get it. That's why 
Quarterdeck productivity software 
is outselling everyone else's— 
including Microsoft's. 

DESQview Multitasks 
and Windows 
on Your PC 

As early as 1982, computer 
enthusiasts found our products 
helped them set up their ideal 
working environment. Since then, 
step-by-step, we've improved 
DESQview into what some very know¬ 
ledgeable people call "the best 
alternative to OS/2". 

Today's DESQview allows you to 
multitask multiple programs in 
windows side by side—text 
programs; graphic 
programs. But best of all, 
you don't have to buy a 
lot of new hardware and 
software to use it. DESQview 
works with the PC and the programs 
you now own. 


Over 1,000,000 users multitask their programs 
with DESQview. 

QEMM Breaks the 
640K Barrier 

Break the 640K barrier in DOS—or 
in Windows 3.0—and give your DOS 
programs up to 130K more room 
within the first megabyte of memory, 
plus another 96K of video memory, in 
some instances. 

QEMM takes buffers, network 
drivers, TSRs and other memory-using 
utilities and moves them into idle areas 
between 640K and one megabyte. 

It's not complicated. It's easy. Just 
type Optimize and QEMM does the rest. 


QEMM 386 is 
included with 
DESQview 386 to 
create the opti¬ 
mum operating 
environment for 
productivity 
oriented users of 
386,386SX and i486 PCs. 


Number one. 


QEMM 50/60 is designed to 
work in IBM® PS/2” Model 50 and 
60 PCs with specific IBM adapter 
boards. 


QEMM is the #1 selling utility 
according to distribution sources. In 
fact, it was the number one selling 
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These are some of DESQview's most recent awards These are some of QEMM’s most recent awards 


©1991 Quarterdeck Office Systems. IBM and PS/2 are trademarks of IBM Corporation. PC Tools Deluxe is a trademark of Central Point Software. 80286,386,386SX and i486 are trademarks of Intel Corporation. 


































































Manifest has been quick to win recognition 


QRAM Optimizes 
the Memory of 8088 and 
80286 PCs 

Once you know where you can 
move those memory-hogging utilities, 
QRAM lets you do it. It even 
works on 8088,8086 and 80286 
PCs with EMS 4.0 or EEMS 
memory boards. 

QRAM and Manifest help 
you get every last 'K' out of the 
hardware you own. 

In fact, all our products are 
designed to give you more pro¬ 
ductivity out of the system you 
already have, whether 8088, 

8086,80286,386SX, 386, or i486. 

Quarterdeck 
Products for 
Everyday Heroes 

Our mission is to protect your 
investment. Whether your PC is 9 years 
old or fresh out of the box, our pro¬ 
ducts make it more versatile, more 
flexible; and help deliver performance 
dividends from your computer invest¬ 
ment. Our products help fine-tune your 
PC which helps you do your work 
better, which makes you look good. 


A Glimpse of the Future: 
DESQview IX 

We're also looking ahead to the next 
wave of computer system develop¬ 
ment: enterprise computing. Our new 


DESQview/X allows different 
computers with different operating 
systems to work together. Using the 
advanced X-windows environment, it 
lets users run programs on remote 
computers and watch them run in their 
PCs' windows. DESQview/X will be 
available later this year. 

Quarterdeck products. The best way 
to get the most out of your PC today. 
And tomorrow. 


Manifest Gives You 
In-Depth Knowledge of 
Your PC 


Our newest utility is Quarterdeck 
Manifest, the best way to discover 
everything you ever wanted to know 
about your PC. Manifest shows you 
around 'under the hood', pointing out 
how memory is used, comparing 
memory speeds, and indicating how 
you can gain more room for your 
programs to work. 

It can point you to as much as 130K 
of additional RAM your programs can 
use. It shows you which memory areas 
are faster. It even helps you compare 
add-in memory board performance. 

Manifest does for memory what PC 
Tools Deluxe does 
for disks. And it's 
easy to use. 


Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire 
County Dublin, Ireland Tel. (353) (1) 841-444 Fax: (353) (1) 844-380 
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Coping with Undocumented Features 


LETTERS 


I am interested in Andrew Schulman’s 
list of undocumented DOS features 
(“Undocumented DOS,” March), but at 
the same time I have reservations about the 
enthusiasm with which he advocates actu¬ 
ally using them. I propose that it be a mat¬ 
ter of professional ethics that if a software 
company uses an undocumented feature, it 
must explain in the manual exactly why it 
was necessary to do it. Let's go a step fur¬ 
ther: Let's require that if the software de¬ 
veloper is not prepared to disclose its 
source code, it must nonetheless compile 
and release, ordinarily in the user's manual, a complete 
inventory of the machine and operating-system re¬ 
sources used. This sort of honesty is essential if software 
is to be consistently reliable. 

Sometimes, the need to use undocumented features is 
nothing more than lazy programming. For example, one 
accessory from a software house apparently was an af¬ 
terthought to the vendor's major program. This accessory 
program implements scripts by copying them into a 
hatch file and then using an undocumented feature to 
pass control to that batch file. Quite apart from the issue 
of compatibility and portability, this is a bad idea be¬ 
cause users lose the program's settings, position point¬ 
ers, and so on whenever they run a script. The company 
may justify this odd approach by the need to conserve 
RAM, but that is merely a poor excuse for not designing 
appropriate overlays and data-swapping mechanisms. If 
the company had been compelled to explain this approach 
to users, Lm sure it would have seen the wisdom of go¬ 
ing back and doing the job right. 

Andrew D. Todd 
Springfield, OR 


Roundtable Reactions 

Y our April Roundtable “Whither Innovation?” 

really pushed my hot button. The comments by 
Wayne Rash Jr. were right on target. Many PC manu¬ 
facturers and publishers are so busy trying to be innova¬ 
tive, they’ve lost sight of what they should really be 
doing: producing goods and services consumers want and 
need. Instead, they figure out a way to build a better 
mousetrap and then try to sell it. 

The Next computer is a classic example. Steve Jobs 
decided that we no longer needed floppy disk drives. 
Guess what? His customers wanted floppies. WORM 
(write once, read many times) drives and optical drives 

WE WANT TO HEAR FROM YOU. Please double-space your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458, You 
can also send letters via BlXmail c/o "editors , pr 

Your letter will be read, but because of the large volume of mail 
we receive, we cannot guarantee publication. We also reserve the 
right to edit letters. It takes about four months from the time we 
receive a letter until we publish it. 


are nice, but for better or worse, the PC 
world is floppy disk-based and will be for 
some time to come. Just being innova¬ 
tive isn't enough. Innovation without cus¬ 
tomer focus is a waste of time and 
money, two things that are always in short 
supply. 

It’s a new world, folks, and it’s going 
to take a whole new way of doing things 
to survive in it. Our industry is littered 
with thousands of products that simply 
don’t work. And customers are tired of 
paying for hare-brained software, hard¬ 
ware, and services. More than anything, 
they are frustrated when truly needed 
features fail to materialize but fluff gets added to prod¬ 
ucts just to increase marketing hype. 

Manufacturers must start taking their direction from 
customers. We won’t accept hype and hoopla anymore. 

We won’t accept empty promises. Make sure your idea 
is something customers want and need and that it com¬ 
pletely fulfills those needs. That’s how to get innova¬ 
tion back into the PC market. 

Sid Phillips 
LaGrange, GA 


I was really surprised by Wayne Rash’s comments 
about Next in “Whither Innovation?” The new Next 
computer does come with a floppy disk drive (of course, 
why would you want to back up a large file on one optical 
disk when you can put it on 20 floppies?) and, in my 
opinion, is reasonably priced ($5000 to $10,000) for a 
15-mill ion-instruction-per-second machine. 

The real innovation by Next is in the development en¬ 
vironment NextStep, something not readily apparent to 
nonprogrammers (or those who haven't taken the time 
to look at Interface Builder). Next is perhaps the first 
computer company to really understand how important 
the development environment is to creating breakthrough 
applications. That's why Lotus came out with Improv 
on Next first. Fred Langa did mention how slick NextStep 
is, but I don't agree that it has been overlooked because 
everyone focuses attention on “the matte-black finish and 
the shape.” It wasn’t overlooked by IBM, which li¬ 
censed NextStep for its RISC System/6000. 

It has been overlooked by nontechnical “analysts” 
because they know nothing about development environ¬ 
ments. In fact, the ignorance of these analysts holds 
back innovation that occurs outside their small sphere of 
knowledge. It's easier to say Windows is great because 
it's from Microsoft than to take the time to look under the 
hood of a Next computer. 

James Engel ^ 
Burlingame, CA * 


B ravo! Your eight editors told it like it is in the 

March Roundtable, “Why Doesn't Software Work?” 
It's reassuring, although cold comfort, to know that we 
poor users are not alone in our continuing frustration 
with incompatible software and hardware and incompre¬ 
hensible installation and operating instructions. 

Your editors, bless them, have articulated for me and 
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Graphical forms and a robust programming language 
combine to create powerful Windows-based applications. 
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Visual design tools provide a graphical way 
to create graphical applications. 


Now developing Windows 
applications is almost as easy 
as using them. 


Finally, there’s a fast and simple way to develop execut¬ 
able applications for Microsoft Windows “ 3.0. 

To start, you simply point, click, and drag. In almost no 
time, you’ve built a functional Windows interface. Without writ¬ 
ing a single line of code. 

But writing code is simple, too.Vbu just choose events in 
the interface, then write the corresponding procedures. So 
when ButtonNew is clicked, for instance,“Sub ButtonNew_Click” 
is automatically executed. What’s more, you’re writing in a 
language that’s easy to use, highly structured, and powerful. 

The result applications that used to take days or weeks 
can be finished in hours. 

This remarkable new system is Microsoft Visual Basic™. 
To learn more, call (800) 541-1261, Dept. R15. And see just 
how clear Windows programming can be. 

for man• m/urmatwn insult- the 50 United States, call (800) 5411261. Dept R15. Customers m Canada, call (416) 568 .1501 Outside the US and Canada, call (206) 
936-8661. 1991 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft logo are registered trademarks and Windows. Making it all makr sere* and 

I'tsual Basic are trademarks of Microsoft Corporation, 


PROGRAMMER'S TIPS 


Key Feotures 

• Fast, full-featured programming 
language. 

• Create .EXE files with no royalty or run¬ 
time fee. 

• Visual design tods for dick-and-drag de¬ 
velopment of graphical applications. 

• Sophisticated Windows-based applica¬ 
tions can include all standard Windows 
controls, multiple windows, dialogs, cus¬ 
tom menus, drag-and-drop, and program¬ 
matic graphics. 


• Paste-link and programmable Dynamic 
Data Exchange (DDE). 

• Support for Dynamic Link Libraries 
(DLLs). 

• Online, context-sensitive Help. 

• Detailed online tutorial. 

• Sample code and full-featured example 
applications. 

• Incorporate bitmap graphics, metafiles, 
and icons. 

• Sophisticated debugging tods. 


Visual Basic's interactive Help 
system is always at your fingertips. In 
the Code window , select any language 
keyword and press <F1> to get in¬ 
formation on that word's usage and 
syntax. Hypertext links allow you to 
jump to related topics. You can even 
cut and paste code examples into 
your program. 

Microsoft 

Making it all make sense - 



























































































LETTERS 



uncounted others our continuing plea for mercy from 
those on the other side who simply will not hear and 
cannot understand why we are in pain. Wayne Rash says 
that we can “hold [vendors’] feet to the fire,” and Jerry 
Poumelle says that “we don’t spend enough time yelling 
at them_I will do better in future.” 

Bravo, I say. 

Joseph A. Robinson 
San Francisco, CA 


I n the March Roundtable, two of your editors de¬ 
scribed reports of software compatibility problems 
with new Macs as “folklore’’ and “rumors” and blamed 
them on programmers “violating the Apple standards.” 

Among the established programs that would not run 
on the first Mac II were Microsoft’s FORTRAN compiler 
and Columbia University’s Kermit. These were not 
“folklore” or “rumors” but reports by reputable 
programmers. 

Apple standards may have been violated. But in the 
same issue of BYTE, we are told that correct DOS TSR 
programs cannot be written without violating DOS stan¬ 
dards (“Undocumented DOS” by Andrew Schulman). 
There may have been similar reasons for violating 
Apple’s standards. 

Robert L. Montgomery 
Littleton, CO 


Fiedler Fan 

L et me take this opportunity to thank David Fiedler 
for his articles in The Unix /bin from May to July 
1990—they took the fear out of doing a UUCP. I con¬ 
figured the /usr/lib/Devices and /usr/lib/Systems files 
holding BYTE in one hand and keeping my fingers 
crossed on the other. It worked! And by taking the fear 
out of UUCPing, Fiedler made it possible for me to suc¬ 
ceed at learning Unix at the BNU level, at least. 

By all means, write about networking, because I dis¬ 
cern a real need for general and specific knowledge about 
this vast and ever-evolving topic. You are so good at 
giving your readers an overview with just enough specif¬ 
ics without getting overly deep into techie stuff. You 
usually let your readers see the woods and not get lost in 
the trees. 

Samuel Fivian 
Rochester, NY 


Another Look at Ethernet 

I have just read “Ethernet: Ten Years After” by Rich 
Seifert (January) and found it to be preposterously in¬ 
accurate. Datapoint’s ARCnet—the first commercially 
successful, true LAN—was installed for the first out-of¬ 
house customer (Chase Manhattan Bank in New York) 
toward the end of September 1977. It was announced to 
the public on December 1, 1977. 

I was the system-software designer and implementer 
of Datapoint’s ARCnet. In direct contrast to Seifert’s 
statements, that system was a true token-passing LAN, 
with a distributed-stars cable topology using coaxial cable 
(since we, unlike Ethernet, used RG-62 coaxial cable 


and BNC connectors, existing 3270 customers found that 
they were already totally wired for ARCnet; contrast 
this with the admitted wiring hassles mentioned in Sei¬ 
fert’s article). It had a client/server architecture and 
used (internal) transceivers. Due to our concept of “con¬ 
joint networks,” we had no need for bridges or routers. 
We simply allowed selected network workstations and/or 
file servers to participate directly in up to six LANs at 
one time. There was no need for complex, slow, or costly 
bridging or routing. This implementation also provided 
the ability to absolutely limit (by hardware means) access 
within and across a group of LANs. 

Indeed, by the 1980 date Seifert refers to, Datapoint 
had already placed production versions of ARCnet in 
thousands of customer installations worldwide. Con¬ 
trary to what he states, we used neither point-to-point 
connections (unless he wants to refer to our connections 
to our active hubs as such), leased lines, nor 300-bps 
modems. 

It is also outrageous for him to propose that Ether¬ 
net’s designers started with a blank sheet of paper 
“where no one had gone before.” In fact, Ethernet’s 
principles of operation are heavily based on the Aloha 
project, developed in the late 1960s and early 1970s at 
the University of Hawaii, which envisioned a CSMA-type 
system sent by radio waves (the original radio-wave 
transmission medium is where the Ether in Ethernet 
comes from). A brief look at the relevant articles pub¬ 
lished in the various journals of the period will dispel any 
claims to Ethernet's “unique” and “first” claims. 

It is significant that availability of Datapoint’s ARC¬ 
net as a commercial, production product preceded the 
publication of the Ethernet specification by almost three 
years. What is more, the Datapoint ARCnet as shipped to 
Chase Manhattan Bank was not a product that was 
tweaked—it was a finished product. That first ARCnet 
can coexist peacefully and amicably on any Novell (or 
other) ARCnet system found in commercial use today. 

The same cannot be said for Ethernet. 

Gordon E. Peterson II 
Paris, France 

Mr. Peterson makes some valid points. I quite agree that 
ARCnet was a commercially available LAN prior to 
Ethernet. However, it was then (as it is now) a propri¬ 
etary, nonstandard system with limited capability . It has 
never achieved the kind of widespread acceptance that 
Ethernet (or Token Ring, for that matter) has enjoyed. 

Ethernet, of course, was built on earlier work, includ¬ 
ing not only the Aloha network (a distant relative) but the 
more relevant Xerox experimental Ethernet prototypes 
designed in 1975-77 (pre-ARCnet). Even so, when we de¬ 
veloped what is now called Ethernet, we really did look 
forward to the future and did not constrain ourselves by 
the past. In fact, we changed cables, connectors, physi¬ 
cal signaling, frame format, the cyclic-redundancy-check 
algorithm, addressing, the backoff algorithm, and both 
the transmit- and receive-state machine definitions from 
the earlier prototypes. 

What made Ethernet successful was open architecture 
(public standards and easy access to the technology), 
planning for the future (address space, data rates, and 
silicon), and rigorous worst-case design. 

These are the lessons we can learn from 10 years of 
Ethernet.— Rich Seifert 
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Before ¥)u Blow $500 
On Lotus 1-2-3, Excel Or 
Ouattro Pro, Read This. 
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Software superior by design 


CA90s 


It’s the beginning of a revolution. 

The affordable spreadsheet revolution. Now every 
user in America can afford the 
most advanced spreadsheet 
technology. The latest break¬ 
throughs. Newest features. 

Hottest 3-D graphics. 

It's all there inside 

The ^protects s U perCalc5. With Lotus 1-2-3 
value0/every ca compatibility, presentation 
software solution. q ua jity graphics and spread¬ 
sheet linking, SuperCalcS has become one 
of the most popular, best-selling spread¬ 
sheets in the industry. 


CAs Computing 
Architecture For 


More than 3,000,000 copies have been sold and unlike 
some others, SuperCalcS runs on virtually every type of PC 
that exists. 

If you've been thinking about moving up to a 
more powerful, Mi-featured spreadsheet, now’s 
the time. Move up to SuperCalcS and get every¬ 
thing you've always wanted for hundreds of 
dollars less than Lotus 1-2-3, Excel or Quattro 
Pro. For the name of your nearest SuperCalcS 
dealer call 1-800- 
CALC-149. 

Do it right now. 

After all, at this 
price, why wait? 


© 1991 Computer Associates International, Inc., 711 Stewart Avenue, Garden City, NY 11530-4787, Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation, 
Excel is a registered trademark and windows is a trademark of Microsoft Corporation. Quattro Pro is a registered trademark of Borland International, Inc, 
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dFacts 
Are In. 


DATABASE COMPARISON TABLE 

dBASE IV 
version 1.1 

Paradox 
version 3.5 

FoxPro 
version 1.02 

EASE OF USE 

Control Center organizes data, queries, forms, reports* labels, applications on ora screen 

Yes 

No 

No 

Create applications without programming 

Yes 

Yes 

No 

Modem pulldown menus for all Design Tools 

Yes 

No 

Limited 

i Query by Example (QBE) for easy access to information 

Yes 

Yes 

No 

Context specific help by menu item 

Yes 

No 

No 

PRODUCTIVITY 

Quick layout for automatic forms, reports and labels 

Yes 

No 

Yes 

Application Generator for quick application development 

Yes 

Yes 

NO 

Automatic code generation for all Design Tools 

Yes 

No 

No 

Automatic maintenance of multipje indexes for ordering data 

Yes 

No 

No 

Memo fields for notes, letters, descriptions 

Yes 

No 

Yes 

POWER & FLEXIBILITY 

Bold, underline, italic, subscript, superscript text for high impact reports and labels 

Yes 

No 

No 

User Defined Functions for extending programming language 

Yes 

No 

Yes 

Data input validity checking in forms 

Yes 

Yes 

Yes 

Multi-user transaction processing ensures data integrity 

Yes 

No 

No 

Number of file formats imported/exported 

7 

S 

3 

INDUSTRY STANDARDS 

#1 Selling, #1 Rated multiuser database; over 3 million users (1)(2) 

Yes 

No 

No 

Compatible with dBASE III PLUS data and applications 

Yes 

No 

Yes 

Compatible versions for DOS, VAX VMS, Macintosh, SunOS and other UNIX platforms (3) 

Yes 

No 

Limited 

Structured Query Language (SQL) integrated with programming language 

Yes 

No 

No 


(l)dBASE m PLUS rind dBASE IVtumpri*? jppm\inwicly )9$ <tN*£ dilab** syfatm* sold (3 times tuAtzit OMupetinw) ^curding 10 ihr most rctcni nrpurt Uy ihc uiaHrtt tfeMrch Um Audits* Surveys. 
(Ofl 1990) (1) Seiran- Digest mc4 dBASE IV #1 mtiuntf muluiMT damfoaso. LVtobcr 1990 f3} I&raions nldBASC IV Jrr stiipgiiitjf; fixr DOS, VAX, and SiuiOS MdriJiirah aiul tnltr UN'LV tfdbmis art announced 


Based on what our customers 
tell us, we made a list of some of 
the most impor tant features to look 
for in data management software. 

Then we compared the new 
dBASE IV" version 1.1 with two 
other database products. 

As you can see, dBASE IV 
offers exclusive advantages in 


many categories. 

For instance, only dBASE IV 
lets you access all its functions 
from a single screen. Called the 
Control Center, this screen lets 
you manage existing data, and 
create new tables, queries, reports, 
forms and labels totally without 
programming. 


When all the facts are on the 
table, it’s easy to see which database 
software is best. 

Of course we aren’t the only 
ones who have come to this 
particular conclusion. 

Software Digest rates dBASE IV 
version 1.1 the #1 Multiuser 
Database (VoL 7, No. 13, Oct. ’90). 


Trademark/cmmcr dBASE IV Ashtcm-Taw, Ashland Idga/Ashtocv-Iate Corp Oiltfr company' or product mints mentioned may be 






















































Perhaps the most independent pub¬ 
lication in the industry Software Digest 
accepts no advertising whatsoever. Cor¬ 
porations pay hundreds of dollars a year 
to receive their monthly reviews—which 
are considered highly unbiased and 
objective. Their exhaustive, 75-page 
report concludes: 

‘Among the top ranking programs, 
dBASE IV (version 1.1) is the most well- 
rounded, with solid performance, ver¬ 
satility and usability" Commenting 
on speed, Software Digest points out that 
“dBASE IV produces all three test 
reports as fast as or faster than FoxPro/ 
LAN.” As for Ease of Use and Ease of 
Learning, dBASE IV scored in the Excel¬ 
lent Range as many times as any other 
multiuser database product tested. 

For a free evaluation kit, including 
competitive details and a free demo disk, 
call toll-free: 

1-800-437- 
4329 ext 1416 
Better yet, 
call 1-800- 
2ASHTON 
to upgrade 
to the new 
dBASE IV now 

The truth is, no other database can 
do so much to improve productivity 

A AshtonTate' 



trademarks dthm respective companies, ©199L AshtonTate Corporation All Rights Reserved. GTSIhGSA Schedule #: GSOOKWAGSSZifi, or call UJ03-63I.4I7I 
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LETTERS 



Gratuitous and Offensive? 

I had hoped that, in my sixth year of owning and using 
Amigas in my business, I no longer needed to write let¬ 
ters like this. Unfortunately, it seems that I still do. 

I refer to Tom Yager’s review of the Video Toaster 
(“Newtek’s Video Toaster Makes Professional Video Af¬ 
fordable,’* March). Gratuitous and offensive was the 
subhead “Where Does the Joystick Go?” followed by Mr. 
Yager’s remark “Unfortunately, most current Amiga 
users don’t have what they need to make the best use of 
the Toaster. This isn’t a video toy.” I doubt that many 
current PC or Macintosh owners are equipped to make 
immediate, full use of a professional video-processing 
system either, but would Mr. Yager have made the same 
facetious remark about them? 

Neither the editorial nor advertising content of BYTE 
suggests that the magazine is particularly popular with 
teenage video-game fanatics. I had hoped that BYTE’s 
editors and reviewers would realize that most of the cur¬ 
rent Amiga users who do read BYTE are professional 
and technical users—many of them in the graphics, video 
production, and multimedia businesses. These readers 
do not need, nor do they appreciate, such humor at their 
expense. 

What they do need is a level of technical expertise 
and performance evaluation that Mr. Yager’s review did 
not supply. The Video Toaster’s performance was de¬ 
scribed in a totally qualitative manner without reference 
to industry technical standards or even to BYTE Lab 
benchmarks. Remarks, comments, and explanations in 
the review exposed a somewhat less-than-professional 
understanding of video technology. 

The review failed to do full justice to the capabilities 
of this excellent device, did not evaluate it according to 
the technical standards used by its most likely purchas¬ 
ers, and managed to insult those purchasers within the 
first few paragraphs. Not a great score card for the Mul¬ 
timedia Lab’s first attempt! 

Alun Whittaker 
Sacramento, CA 

Nothing facetious about it, the vast majority of Amiga 
users are not equipped to run the Video Toaster without 
investing first in a fair amount of additional equipment. 

I have tremendous respect for the Amiga (I own one). The 
statement was not a slur on the Amiga or its users, but 
rather a clarification of the Video Toaster's purpose and 
market.— Tom Yager 


Jerry’s Law 

I n the March Letters, David Fiedler correctly high¬ 
lights the problems of having “to deal with a complete¬ 
ly heterogeneous environment.” However, the problem 
has been recognized for years (even in the prehistoric 
days of the mainframe). Now, with the past decade’s 
explosion in processing on the desktop, urgency has 
shifted to LANs and wide-area networks, often contain¬ 
ing differing architectures. There are efforts, existing 
and planned, to handle file-sharing and network man¬ 
agement issues. Sharing processor cycles is also being at¬ 
tempted (see “In Praise of Remote Procedure Calls,” 
March). 


Success will, of course, involve many more layers of 
overhead code and processor cycles, but engineers seem 
able to give us the processor performance, coproces¬ 
sors, and memory density to handle the need. 

On another subject, I have always been a supporter of 
the “one person, at least one CPU” law of Jerry Pour- 
nelle (many of us have held the opinion—Jerry was able 
to get it into print). Multiprocessors, coprocessors, and 
true distributed computing make this a law to uphold. 

The letters by Thomas Adams (extolling traditional cen¬ 
tralized computing resources) and Robert Foldi (prais¬ 
ing diskless workstations because “these wonderful ma¬ 
chines ... make the life of the network supervisor much 
easier”) are reactionary. File-sharing network schemes 
and distributed processing networks ought to be per¬ 
fected. Mr. Pournelle’s “law” should be supported. No 
backsliding should be permitted to the days of central 
control, which only made the lives of the MIS staff eas¬ 
ier. Computing resources (hardware, software, and peo¬ 
ple) are there to serve the end user, not the other way 
around (i.e., to provide job security for the staff). Jer¬ 
ry, stick to your guns... uh... logic gates! 

John Neubert 
Director, Academic Computing 
Drew University 
Madison, NJ 


Bubble-Sort Kudos 

C ongratulations on maintaining a very informative 
magazine for all these years. I turn to BYTE for up- 
to-date information I can’t find in any other magazine. 

In particular, Stephen Lacey and Richard Box deserve a 
round of applause for actually making a bubble sort 
worthwhile in “A Fast, Easy Sort” (April). 

Taran Rampersad 
Ozone Park, NY 


FIXES 



• In “A Talk with Intel” (April), we misspelled the 
name of David Vannier of Intel Corp. Our sincere apolo¬ 
gies to Mr. Vannier. 

• In “An Editor’s View,” which accompanied the April 
cover story on Soviet computing, a typographical error 
stated that “one-tenth of an inch works out to be about 
.254 mm.” The correct figure is 2.54 mm. 

• The correct version number for Da Vinci eMail 
(“Please, Mister Postman,” March) should have been 
1.70, which costs $1495 for the DOS, Windows, and 
OS/2 combination server license. The software also pro¬ 
vides native support for MHS (message handling 
service). 

• In the May review “QEMM-386 and 386Max Square 
Off Under Windows,” we inadvertently dropped the last 
three words. The final sentence should read as follows: 

“Its VIDRAM utility, which reallocates up to 96K 
bytes from the EGA and VGA high memory area to con¬ 
ventional memory, is excellent if you’re running text¬ 
mode applications.” ■ 
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Weitek’s Controller Chip Will Rev Up Windows 


NANOBYTES 


W eitek (Sunnyvale, CA) has developed a “user-interface controller” chip 
that will speed things up for people running Microsoft Windows. Wei¬ 
tek’s new chip, the WTL5086, encodes some of the key functions of Windows 
3.0’s graphical device interface (GDI) in hardware, improving the performance 
of Windows and Windows applications. 

The WTL5086 takes over the BitBlt and line-drawing functions from the 
Windows GDI. According to Weitek representatives, the chip increases the 
speed of execution by between five and 26 times. BitBlt and line drawing are the 
two most common graphical calls made in Windows; as a result, they have the 
biggest effect on overall performance. 

The WTL5086 can also act as a standard VGA chip to work with all non- 
Windows DOS software. The chip can be used to provide graphics systems with 
2048- by 1024-pixel resolution in monochrome mode, 1024 by 768 pixels with 
16 colors, or 800 by 600 pixels or 600 by 480 pixels in 256 colors. 

The company will sell the chip in a 70-MHz 100-pin package for $30 each in 
1000-unit quantities. Samples are supposed to be ready this quarter, with pro¬ 
duction volumes scheduled for the third quarter, the company said. A future 
version, the WTL5186, will run at 80 MHz and will be available for sampling in 
the third quarter, Weitek officials said. VGA boards using the new controller 
could show up later this year. 

Weitek, known primarily for its math coprocessors, intends to produce fur¬ 
ther graphics enhancement chips, not all necessarily for the DOS and Windows 
platforms. The company also plans to produce chips to support two-dimension¬ 
al and 3-D graphics, audio, still image, and video, all in the next two years. 

—Owen Llnderholm 

IBM Polishing Up 2.0, the “Real OS/2” 


A s the release date for OS/2 2.0 ap¬ 
proaches, IBM is running a major 
campaign to fire up interest in this 32-bit 
version of the operating system. Now that 
IBM has taken the responsibility for 2.0 


away from Microsoft, it has a chance to 
make OS/2 more than a server operating 
system or development system for Big 
Blue shops. 

The new version is a protected-mode, 


“If you start object-oriented pro¬ 
gramming today, don’t expect to 
see the benefits of class reuse be¬ 
fore two years go by.” That is the 
advice from someone who 
knows: Adele Goldberg, CEO of 
ParcPlace Systems and one of 
the leading pro¬ 
ponents of ob¬ 
ject-oriented 
technology. 

Goldberg says 
that it will take 
eight weeks of 
OOP “immer¬ 
sion” for experi¬ 
enced COBOL 
programmers to 
become productive and six 
months for them to become com¬ 
fortable and expert. OOP is not 
magic, Goldberg said in an inter¬ 
view with BYTE at the recent 
Monterey Software conference. 
She bemoaned the fact that ob¬ 
ject-oriented technology is being 
advocated by “religious” devo¬ 
tees who have gotten “a little slop¬ 
py.” OOP shortens coding time 
but places more emphasis on the 
analysis and design portions of 
the development cycle. Still, she 
conceded that “very few lan¬ 
guages make it if there isn’t a reli 
gious cult behind them.” □ 



OS/2 2.0: THE MAIN POINTS 


• Takes advantage of Intel’s 32-bit processors 

• Runs most DOS applications, all Windows 3.0 applications, all current OS/2 
applications, and new 32-bit applications 

• Runs DOS and Windows applications faster than under DOS 

• Has new Workplace user interface that’s more Mac-like, features icons for 
documents and folders 

• Has a set of simple applications, including a spreadsheet, a database, and a sticky 
pad program 

• Has Adobe Type Manager 

• Occupies 10 MB to 15 MB of hard disk space 

• Costs "less than $200”; $99 upgrade for Windows and DOS owners 


IBM has licensed Micrografx’s 
(Richardson, TX) Mirrors technol¬ 
ogy, which facilitates porting 
Windows applications to OS/2 by 
remapping Windows calls to Pre¬ 
sentation Manager. The two com¬ 
panies will reengineer the OS/2 
Graphics Engine to improve its 
performance, and Micrografx 
will release various development 
tools, including a facility that 
ports Windows device drivers to 
OS/2. According to Micrografx 
chairman Paul Grayson, the avail¬ 
ability of these tools will offer 
developers a choice for how they 
deal with OS/2. □ 
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multitasking operating system that takes 
full advantage of the 386 instruction set. 
It uses a flat-memory model to address 
more than 16 MB of physical memory 
and up to 512 MB of virtual memory. It 
supports the High Performance File Sys¬ 
tem, long filenames, and extended file 
attributes, which are critical in an object- 
oriented environment. And it sports an 
upgraded Presentation Manager inter¬ 
face, called the Workplace, that brings 
true drag-and-drop capability to the 
desktop. 

But the real breakthroughs of OS/2 
2.0 are its support for the Windows ap¬ 
plication programming interface and its 
vastly improved DOS compatibility 
mode, which gives you 633 KB of space 
to run almost any DOS program, except 
those that use certain extended memory 
managers. Windows programs run un¬ 
modified on top of OS/2 2,0, IBM offi¬ 
cials say. According to IBM, these non- 
OS/2 applications run faster under OS/2 
than under DOS, You can run DOS, 


Windows, OS/2 1 .x, and OS/2 2.0 appli¬ 
cations side-by-side in adjoining win¬ 
dows. OS/2 2.0 requires a 386-class pro¬ 
cessor and at least 4 MB of RAM. 

Although official prices for OS/2 will 
not be available until the product ships 
(supposedly during the fourth quarter of 
this year), the company said that the 
price will probably be below $200. DOS 
and Windows users can upgrade to OS/2 
2.0 for just $99. 

Reaction from those who have seen 
OS/2 2.0 has been positive. Many appli¬ 
cations vendors have expressed support 
for the new version and have said that it is 
the OS/2 that they have been waiting for. 
“We want this to succeed in a big way,” 
said Lotus CEO Jim Manzi. 

Much as Windows scraped along for 
years until version 3,0 reversed its for¬ 
tune, so could OS/2 2.0 be the edition 
that will help OS/2 become “the operat¬ 
ing system of the nineties” before the 
nineties are over. 

—Andy Reinhardt 


New Architecture Will Let Borland Software 
Interoperate 


B orland (Scotts Valley, CA) is de¬ 
veloping a new architecture that 
will allow interoperability between all its 
application programs, company officials 
said at the recent Borland Languages 
conference. Currently, Borland products 
share data and have a certain level of in¬ 
teroperability through the Paradox data 
format; for example, the Paradox Engine 
lets ObjectVision, Quattro Pro, and Bor¬ 
land languages operate with Paradox. 
Borland says that it is expanding this ar¬ 
chitecture to give all its applications ac¬ 
cess to several different data formats, in 
addition to Paradox files, and to let them 
work together closely. 

Borland’s new architecture will have a 
bottom layer that acts as a basic data- 
access layer with mechanisms for access- 


Quiet Down! Dot-Matrix 
Lower the Noise 

D ot-matrix printers have gotten 
faster, their output no longer has to 
look like buckshot, and their prices are 
hard to beat. But those machine-shop 
sounds—the rat-a-tat-tat typing and the 
shrieking carriage returns—can be an¬ 
noying, particularly in a quiet office 
environment. 


ing Btrieve, Paradox, Structured Query 
Language, and xBase data, as well as 
spreadsheet data. Above this layer will 
be an object layer that will consist of 
Windows dynamic link libraries, which 
act as drivers and data requesters. It will 
also include C++ and Turbo Pascal 
classes and methods, as well as mecha¬ 
nisms, similar to those in the current 
Paradox Engine, to let Quattro Pro, Ob¬ 
jectVision, and even Sidekick 2.0 access 
the data layer. 

These layers will all reside at different 
levels in hardware and software, on 
stand-alone PCs or Novell-based net¬ 
worked systems. Microsoft Windows 
will act as software glue to hold Bor¬ 
land’s software architecture together. 

—Owen Llnderholm 


Printers 


Panasonic (Secaucus, NJ) says that its 
new Quiet Technology results in dot-ma¬ 
trix printers with a noise level of about 45 
dB, or about 10 dB less than its current 
versions. This is also much lower than 
the “quiet mode” of competing models, 
and even lower than inkjet printers like 
the Hewlett-Packard DeskJet. This drop 


NANOBYTES 


IBM has cut the price of OS/2. 

A one-time license fee for OS/2 
L3 Standard Edition now costs 
$150, down from $340. The Ex¬ 
tended Edition is now $690, 
down from $830. If you’re a regis¬ 
tered IBM DOS user, upgrades 
cost $99 and $635, respectively. 
People who buy version 1.3 be¬ 
tween now and year’s end can get 
version 2.0 free, n 

The Video Toaster, the “desktop 
TV studio” from Newtek (Topeka, 
RS), is now available as a stand¬ 
alone system rather than as just an 
add-in card for the Amiga com¬ 
puter. The new model is an OEM 
Amiga 2000 (with the Commo¬ 
dore and Amiga labels removed) 
packaged with the original Toast¬ 
er board and the latest release of 
the software, which includes a 
variety of new real-time video ef¬ 
fects, It’s priced at $3995 
without a monitor. The Toaster 
(see “Newtek’s Video Toaster 
Makes Professional Video Afford¬ 
able,” March BYTE) provides 
switching, digital video effects, 
character generation, color pro¬ 
cessing, three-dimensional anima¬ 
tion, paint graphics, and other 
types of video trickery. For full- 
fledged video production, you’ll 
still need a pair of professional 
video recorders such as the Pana¬ 
sonic S-VHS AG-7750, A company 
spokesperson said that Newtek is 
talking with Apple about making 
the Video Toaster available as a 
Mac accessory. □ 

Apple Computer's proposal for 
radio frequencies reserved for 
carrying data communications 
has received support from various 
other major computer makers, in¬ 
cluding IBM, Tandy, and NCR. 
As was reported in the April 
Microbytes, Apple has requested 
the FCC to allocate frequen¬ 
cies—40 MHz between 1850 MHz 
and 1990 MHz—for a new wire¬ 
less personal communications ser¬ 
vice called Data-PCS. Basically, 
this concept will create a wireless 
LAN for portables positioned up 
to 150 feet away from a base 
transmitter. □ 
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Presenting Hollywood. It’s where 
your idea can become a star. 



v Some 

presentation 
^ packages don’t 
I ^ .v take your ideas 

> very far. And 
even if they 
do, chances 

are pretty good it won’t be exactly 
where you want to go. 


fun. First, Hollywood has an 
integrated oudiner to help 
you organize your thoughts. 

Next, you select a 
look from a 
variety of 

exciting ^ 1 

templates ^ A fEl 

designed by 5| jbju V 

professional *0^ ■ 

graphic artists. ^ 

Then Hollywood 
gives you an over¬ 
view feature and lets you 
view and edit your entire presen¬ 
tation as a whole, not just page by 
page, so even sweeping changes 
aren’t a big deal. And finally, you 


Presentations 
Made Simple. 


But now there’s Hollywood 7 
A whole different kind of presen¬ 
tation tool that makes it easy for 
anybody to create complete pre¬ 
sentations with real star quality. 
The steps are quick, simple—even 


can produce your award-winning 
output in any combination of 
slides, overheads or hard copy. Or 
for some real show biz, present it 
in a lively screen-show format. 
Hollywood runs in the 
Windows™ 3.0 environment 
» and gives you a support¬ 

ing cast of fully scalable 
fonts, dynamic special 
effects, a comprehensive 
^ spellchecker and more. An< 

A because it’s compatible 
with most popular 
graphics and spread- 
sheet software, 

k v importing and chang 
k ing data is easy, too. 




Take the first step. Try Hollywood 
and give your ideas the big break 
they deserve. 


of Microsoft 


Desktop Software 


★ 

★ 

Sneak Preview! 

★ 

★ 

l 

FREE DEMO 

A 

★ 

For your Hollywood diskette, 
call: 1800 IBM-7699 
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in decibels might not sound like much, 
but BYTE Lab tests have shown that a 
difference of only 2 dB is noticeable. 

The most important changes that Pan¬ 
asonic has made to reduce noise are to the 
printing mechanism. Instead of all the 
pins on the print head hitting the paper at 
once, “we use a dispersion method, in 
which the pins are skewed and fired in¬ 
dependently/* said P. J. Johnston, prod¬ 
uct manager for dot-matrix printers. She 
compared the redesigned pin movements 
to “the Rockettes kicking in a line," with 
one leg going up at a time instead of all in 
unison. This dispersed action makes less 
noise than all the pins hitting at once, ac¬ 
cording to Johnston. 

“ We’ve also cushioned the pin head as 
it rides across the carriage/’ which elim¬ 
inates some of the carriage-return noise, 
Johnston said. Panasonic has improved 
the performance of its printer motors. 


too, she said, and used more sound-ab¬ 
sorbent plastics in the printer housing. 
The first printer to incorporate these 
noise-reduction features is a successor to 
the current 1624 model. It’s expected to 
start shipping this month and be priced at 
“under $750/' Johnston said. 

Other companies have also worked to 
tone down the noise of their printers. 
Output Technology (Spokane, WA) rates 
its new EuroLine printers at 48 dB, The 
print head uses needles instead of ham¬ 
mers, the fan is quieter, and the case has 
been designed to cut down on vibration. 
But unlike the new Panasonic, this is a 
high-end printer, priced at over $4000. 

Dot-matrix devices will never be as 
quiet as laser printers, but as manufac¬ 
turers implement new designs, at least 
the devices won 1 ! sound like a synthesis 
of jackhammers, cats, and chain saws. 

—D. Barker 


Ricoh Readying JPEG Compression in Hardware, 
Software; Uses New Transform 


R icoh (West Caldwell, NJ) is the lat¬ 
est company to join the compres¬ 
sion competition, recently demonstrating 
new Joint Photographic Experts Group- 
enabling technology that is designed to 
improve image-squeezing operations in 
both software and silicon. Ricoh says that 
its new approach shortens image-com¬ 
pression time by 30 percent compared to 
competing alternatives and allows for a 
hardware design that will take up less 
space on a chip. 

The new technology, developed at the 
company’s California Research Center, 
is based on a proprietary algorithm for 
implementing the JPEG-compliant dis¬ 
crete cosine transform. DCT is used to 
break an image into small blocks of 8 by 
8 pixels and transform it into a series of 
two-dimensional waves, 

Ricoh’s algorithm, called the Gener¬ 
alized Chen Transform, uses no multi¬ 
plication, substituting more addition 
steps instead. Since multiplication is an 
“expensive” operation and addition is a 
“cheap” one, the image transform is 
done more quickly, Ricoh says. 

Steve Blonstein, Ricoh research man¬ 
ager and inventor of the new technology* 
said that the increase in transform speed 
enables the use of less silicon. The trans¬ 
form operation is done in two steps; one 
for each of the 2-D waves. In convention¬ 
al JPEG chips, two blocks of silicon are 
used; one for each transform step. In Ri¬ 
coh’s design, only one block is used. Be¬ 


cause the transform is so fast, the single- 
transform block can be used again, re¬ 
sulting in less silicon space, Blonstein 
explained. This space reduction lets 
JPEG silicon become a “super cell” that 
can migrate onto large chips of wider 
functionality, he said. 

Blonstein demonstrated the General¬ 
ized Chen Transform software on a Mac 
platform. An image was captured from a 
video camera and stored on a Mac Ilfx in 
24-bit TIFF. The image was then com¬ 
pressed and retrieved. At a 30-to-1 com¬ 
pression ratio, Blonstein said, compres¬ 
sion took 2.81 seconds. (Ricoh’s figures 
claim 3.5 seconds to compress a 512- by 
512-pixel, 24-bit image.) Ricoh's bench¬ 
mark times include only the JPEG imple¬ 
mentation itself: color space conversion 
{conversion of the incoming image to an 
internal format), transform, quantiza¬ 
tion (adjustment of the image to human 
perception qualities), and Huffman en¬ 
coding (lossless compression based on 
statistical analysis). The benchmark 
time does not include disk-access, file- 
save, or window-painting time. 

Due this summer, the hardware imple¬ 
mentation is designed for 30 frames per 
second at NTSC (broadcast-quality) res¬ 
olution. 

The company says that it is “engaged 
in licensing talks with a number of ven¬ 
dors” and expects to see products within 
the next 12 months. 

—Ellen Uliman 


NANOBYTES 


Apple’s vice president of Ad¬ 
vanced Technologies, David Na¬ 
gel, testified recently before the 
Communications Subcommittee of 
the Senate Committee on Com¬ 
merce, Science, and Transporta¬ 
tion in favor of the Emerging 
Telecommunications Technologies 
Act of 1991 (S.218), which pro¬ 
poses to provide radio frequencies 
for new technologies. □ 

Cue Network (Irvine, CA), one 
of the largest providers of nation¬ 
wide paging services, has an¬ 
nounced the LapCom modem, 
which will let a PC receive E- 
itiail without hooking up to a 
telephone line. When you want 
to send E-mail to an associate 
who's traveling, you just dial an 
800 number and upload the mes¬ 
sage (along with the ID of the 
person you want to send it to) to 
Cue’s computer. The message is 
then sent to a satellite and rebroad¬ 
cast to 270 FM radio stations 
throughout the U.S. and Canada, 
The stations broadcast the mes¬ 
sage using their FM subcar Her at 
about 9600 bps. Each message 
carries a unique identifier keyed to 
an individual LapCom modem, 
and when the modem receives the 
message, a light on the modem 
goes on, signifying that a message 
is waiting to be read. □ 

if the Beach Boys had been at the 
recent Lap & Palmtop show, this 
gadget would have gotten their at¬ 
tention: the Executive LapMaie 
from SolNetics (Provo, UT), It’s 
an $89.95 solar-powered re- 
charger for laptop computers. 

The little 4- by 12-inch solar panel 
produces about 100 mA of cur¬ 
rent-enough, SolNetics says, to 
give you about an extra hour of 
battery operation. Or, if you must 
recharge and there are no plugs, 
it can recharge a battery in about 
12 hours, the company says. The 
Executive LapMate can’t run a 
laptop by itself, 
but the company 
says it’s working 
on higher-current 
models that 
can. □ 
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Objects At Your Fingertips. 



Now, if you want to develop applications 
for Windows 3.0, there’s a fast and easier 
way to do it with the premiere object- 
oriented programming language. 
Smalltalk/V* 

With Smalltalk/V Windows, you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don’t have to be 
a Windows expert to do it. 

And with one of the world’s most 
comprehensive class libraries, you can 


choose our objects or easily build your own. 

But whatever you develop, it will 
be portable between the Windows, OS/2 
and Mac versions of Smalltalk/V 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object- 
oriented programming system. 

At only $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why programming Windows has 
never been easier. 


SmaUalk/VWindows 


DIGITALK 


Join us at the 

Smalltalk/V OEV CON 

Smalltalk/V Developers Conference ’91 
September 11-13 1991. 

See our ad on page 253 


9841 Airport Blvd., Los Angeles, CA 90045 {800)922-8255 (213)645-1082 FAX (213) 645-1306 

Smalltalk/V is a registered trademark of Digitalk. Inc. Other product names are trademarks or registered trademarks of their respective hddeTS- 
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AMD Now Has a 386SX; Runs Faster, 
Burns Less Fuel 


A dvanced Micro Devices (Austin, 
TX) has added a new player to its 
roster: its own version of the 386SX chip. 
Although AMD's clone of the Intel 386 
was headline news, this new processor 
could have a bigger market impact: It's 
designed for laptop and notebook com¬ 
puters, which represent the fastest-grow¬ 
ing class of personal computers* 

AMD hopes to beat Intel with speed. 
The Am386SX runs at 25 MHz, whereas 
Intel's fastest SX runs at 20 MHz. AMD 
claims that the clock difference results in 
a speed boost of about 25 percent over the 
speed of the Intel chip* 

AMD's CMOS chip also consumes 
less power than Intel's chip, the company 
says* The Am386SXL can operate in a 
standby mode that needs only 0.08 mA of 
current at 0 MHz; AMD says that Intel's 
lowest consumption rate is 140 mA at 2 
MHz. In real life, an Am386SXL-based 
portable could run on batteries for about 
an hour longer than a machine using the 


Intel chip, AMD says* (This assumes 
that both systems' other components are 
comparable in terms of their power use.) 
AMD's other model, the plain SX, con¬ 
sumes less power than Intel's but hasn't 
been certified as capable of “stopping 
the clock/' AMD spokesperson David 
Frink said. 

AMD will price its SX “competitive¬ 
ly” with Intel's, Frink said. Intel cur¬ 
rently sells its 20-MHz SX for about $90 
apiece in quantities of 1000. 

Computer developers who want to 
upgrade their SX machines to the 
Am386SX “will only have to change the 
CPU, the DRAM, and the crystal,” 
Frink said. AMD officials would not yet 
release the names of companies that are 
evaluating the chip, but at the company’s 
stockholders meeting in May, they 
showed a Texas Instruments notebook 
computer in which the Intel 386SX had 
been replaced with an Am386SX, 

—D. Barker 
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Borland (Scotts Valley, CA) will 
provide support for the xBase lan¬ 
guage—an emerging nonpropri¬ 
etary dialect compatible with Ash- 
ton-Tate's dBase language—at 
both the data-access and dialect 
levels of Borland's architecture, 
president Philippe Kahn said at 
the company’s recent Languages 
conference. This means that Bor¬ 
land will within a year provide 
some way for all Borland applica¬ 
tions and languages to read xBase 
data, likely in the form of a revi¬ 
sion to the Paradox Engine and 
those portions of the Paradox En¬ 
gine that are embedded in other 
applications like Quattro Pro. It 
also means that Borland will be 
bringing out a product that can 
read and execute xBase pro¬ 
grams* Borland's ObjectVision al¬ 
ready can access dBase files as 
well as Paradox files* □ 




We Take The Typical Spreadsheet User 
and Turn Him Into A Creative Genius. 


Baler turns 

acceptable worksheets 
into exceptional 
worksheets — and 
saves you time, money, 
and headaches. 


You develop and distribute worksheets to other users. 

Often enough, someone mistakenly modifies your formulas or 
macros. Or, they don't own the spreadsheet needed to run 
your application. Maybe your worksheet takes too long to 
learn* Sound familiar? 


Baler Spreadsheet Compiler software solves your security and 
simplicity problems — and much more — by turning your 
Lotus® L2'3® worksheets into secure, tamper-proof, self running 
programs that can be easily distributed (even sold) to others — 
cost free. 

With Baler's powerful customitadon tools, “baled 11 worksheets 
can shed their spreadsheet appearance. By adding pull-down 
menus; context sensitive help; custom commands; color, 
borders, and shading, compiled worksheets can be more 
versatile, faster, and easier to use than the original. 

Bator supports spretfslwt Bh win WK5 or WKl extensions’ tram Lotus* 1-2-3* , Erat* vtd Qunttra Pro*. 
"Bator," "bated" and "bating" an tadwmrhs at talar Stfhran Carp. ^Copynigm 1990. Bader Software Co tp. 

AH ripfits rmervwf 


Turn ,WK1 formal files into 
stand alone EXE programs. 

Display macro menus and 
commands as pull-down or 
pop-up menus. 

Tamper-proof your work by 
making formulas and macros 
permanently invisible and 
unchangeable. 


Ask about our: 

• FREE 20 Page Guide 
to Spreadsheet Compiling 

• $24-95 Trial Package 

• 30*Day Money Back Guarantee 


Call 1-800-327-6108 

HBaler 

SPREADSHEET COMPILERS 


Baler 5.1 - $495 
BalerXE -$795 


Baler Software Corporation 

1400 Hicks Rd„ Ming Meadows. IL 60036 U.S.A. 
708-506-9700 • Fax: 706-506-1806 


© 1W1 Baler Software Corps All Rights Reserved 


Create context sensitive help 
systems with up to 1600 
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The Hottest Value 
In The Industry 
Just Got Even Hotter! 










iATEWAY 2000 COMPUTERS 





The AnyKey includes a numeric pad and a separate, fulbfunclion curso 1 
pad with diagonal keys, plus two sets of function keys located aloii 
the top and left side. 

Anykey’s STANDARD 

versatility is -: 


rivaled only 
by its simplicity. You 
can learn to program it in just 
a few minutes. If you goof, you can 
easily reset the keyboard to a normal config¬ 
uration. And if you hate the idea of programming 
anything, you’ll still love the feel and extra keys on the AnyKey. The 
Any Key keyboard is standard with all Gateway 2000 computer systems. 


EXPANDED SERVICE HOURS 

We’ve also expanded our telephone technical support hours to provide 
you with even more flexibility and belter service. We're here to help you 
from 6 a,m, to midnight weekdays and 9 a.m to 2 p.m. Saturdays. 


better-than-Ever value 

Possibly the most dramatic news aboui our new product line is price. 
When a manufacturer introduces a new product line, you expect to see an 
eruption of price hikes. But then you’ve come to know Gateway is not like 
most manufacturers. Prices on systems in our new line are better than ever. 
And that goes for quality and serv ice too, making the hottest value in the 
industry' even hotter. 


LOOKING AHEAD 

The introduction of our new product line represents almost a year of 
design and engineering. But it’s just one phase in a process of continuous 
improvement that we employ at Gateway. Each day. Gateway 2000 
employees come to work with one primary goal in mind: to provide you 
with better prices, performance, quality and service. We're committed to 
making Gateway 2000 the only logical choice in microcomputers. 
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INTRODUCING THE NEW G 



NEW MINI DESKTOP 286 AND 386SX MODELS ARE BIG 
ON PERFORMANCE! 

Sometimes Ihe best things come in small packages. This saying 
definitely applies to Gateway 2000’s spunky little 286 and 386SX 
computers. These systems now come in a space-saving mini desktop model 
that's sizzling with powerful new features. 

The motherboard in the 286 and 386SX systems was custom-designed 
and manufactured for Gateway 2000 using ASICs (Application Specific 
Integrated Circuits) to create a cleaner more reliable board. We integrated 
the floppy drive controller, the video chip set and the I/O card on the 
motherboard, to leave five 16-bit slots open in the standard configuration. 

The Gateway 2000 286 system operates at 16 MHz, rather than 12 MHz, 
for better performance. Our 386SX is available as a 16 MHz or a 20 MHz 
system. The 386SX-20 includes a 32K cache, which makes this system 
another truly outstanding Gateway price/perfonner. 


Midwest, we firmly believe in the adage. “If it ain’i broke, don’t fix it," 
And these award-winning, price/performance systems did not need fixing. 

All 386 and 486 systems include a fast and reliable IDE (Integrated 
Drive Electronics) hard drive with built-in cache. For added reliability and 
lower RF emissions, we've incorporated ASICs in the design of our 
motherboards whenever the change improved cost/performance. Because 
our 386 and 486 computers already include the fastest, most reliable video 
card on the market, the only way we could improve video performance 
was to increase the size of video RAM. So we did. All Gateway 
2000 386 and 486 systems come standard with l MB video RAM. 

We also made our new Crystal Scan 1024NI color monitor standard 
with these systems. The 1024N1 is non-interlaced, giving you a flicker- 
free video display with up to 1024 x 768 resolution. 

INTRODUCING THE AWESOME ANYKEY™ 


HOT-PERFORMANCE 386 AND 486 SYSTEMS ARE IN ICY 

gray curvilinear models 

Although Gateway’s 386 and 486 systems look entirely new, we limited 
changes on the inside to fine-tuning performance and reliability. In the 


We call our new 124-key programmable keyboard the AnyKey because 
any key can be programmed to perform arty function - anything you can 
imagine, quickly and easily. Or you can remap the keys to create your own 
keyboard layout. It’s a revolutionary new concept designed to let you talk 
to vour personal computer in a very personal way. 


















GATEWAY 2000 SYSTEMS 


16MHZ 286 VGA 


80286 Processor 
m 2 MB RAM 
1 2 MB 5,25” Drive 

1.44 MB 15” Drive 
40 MB 17ms IDE Drive 
with 42 K Cache 
16-Bit VGA with 5 L 2K 
14" Crystal Scan 1024 
Color VGA Monitor 
I Parallel/2 Serial Ports 
I PS/2 Mouse Poll 
124 Key AnyKey™ Keyboard 
i New MS DOS™ 5,0 

$1395 


33MHZ BEST BUYS 


Get our 33 MHz 386 Cache 
system, same configuration as 
listed, with a 120 MB IDE hard 
drive instead of the 200 MB drive. 

$2595 

Same features as our 33 MHz 
486 Cache system except this 
machine has4 MB RAM, instead 
of 8, and a 120 MB IDE hard 
drive, instead of ihe 200 MB drive 
in our standard configuration. 

$3445 


16MHZ 386SX VGA 


Intel™ 8( I386SX Processor 
2 MB RAM 

1.2 MB 125” Drive 
1.44MB 3.5" Drive 
40 MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with 5 \ 2K 
14" Crystal Scan 1024 
Color VGA Monitor 
11 Parallel/2 Serial Ports 
1 1 PS/2 Mouse Port 
► 124 Key AnyKey Keyboard 
Microsoft™ Mouse 
I New MS DOS 5.0 
B MS Windows™ 3,1) 

$1595 


33MHZ 386 CACHE 


Intel 80386 Processor 
64K Cache RAM 
4 MB RAM 

* 1,2 MB 5,25” Drive 
L44 MB 3,5” Drive 

i* 200 MB 15ms IDE Drive with 
64K Multi-Scgmenled Cache 
m 16-Bit VGA with I MB 
* 14” Crystal Scan I024NI 
Color VGA Monitor 
I Parallcl/2 Serial Ports 

• 124 Key AnyKey Keyboard 
Microsoft Mouse 

I New MS DOS 5.0 
1 MS Windows 30 

$2995 


20MHZ 386SX CACHE 


Intel 80386SX Processor 
32K Cache RAM 
4MBRAM 
¥. 1,2 MB 5.25” Drive 

11.44 MB 3.5" Drive 
B 80 MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with 512K 
14" Cry stal Scan 1024 
Color VGA Monitor 
I Parallel/2 Serial Ports 
I PS/2 Mouse Pon 
; 124 Key AnyKey Keyboard 
Microsoft Mouse 
New MS DOS 5.0 
MS Windows 3,0 

$1995 


25MHZ 486 CACHE 


Intel 80486 Processor 
64K Cache RAM 
14 MB RAM 
1 12 MB 5,25" Drive 
■ 1,44 MB 3.5” Drive 
200 MB 15ms IDE Drive with 
64K Multi-Segmented Cache 
16-Bit VGA with 1 MB 
14" Crystal Scan I024NL 
Color VGA Monitor 
I Parallel/2 Serial Pons 
124 Key AnyKey Keyboard 
Microsoft Mouse 
: New MS DOS 5,0 
MS Windows 3,0 

$3495 


25MHZ 386 VGA 


Intel 80386 Processor 
4 MB RAM 

1.2 MB 5,25" Drive 

1.44 MB 3.5" Drive 
80 MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with I MB 
114" Cry stal Scan 1024N1 
Color VGA Monitor 
■ 1 Parallel/2 Serial Ports 
124 Key AnyKey Keyboard 
Microsoft Mouse 
New MS DOS 5.0 
MS Windows 3.0 

$2295 


33MHZ 486 CACHE 


Intel 80486 Processor 
64K Cache RAM 
; 8 MB RAM, Expands to 64 MB 

1.2 MB 5.25" Drive 
m 1.44 MB 3.5” Drive 
200 MB 15ms tDE Drive with 
64K Multi-Segmented Cache 
16-Bit VGA with I MB 
14 1r Crystal Scan 1024NI 
Color VGA Monitor 
1 Parallel/2 Serial Pons 
124 Key AnyKey Keyboard 
Microsoft Mouse 
MNew MS DOS 5,0 
MS Windows 3.0 

$3995 



STANDARD SERVICES 


* 30-day money-back guarantee * Free on-site service to most locations in the nation 

* One-year warranty on parts and labor * Replacement parts sent via overnight shipping 

* Free bulletin hoard tec h n ica I suppo n free of charge 

■ Toll-free technical support for me life of the machine * Leasing opiums for conimerical customers 

We custom-build each Gateway. 21)00 computer to cummer-specifications. Well gladly provide you with a quote on your configuration. 
Due to the volatility of the DRAM market, ail prices ure subject to change Prices do not include shipping. 


Sales Hours: 7am-K)pm Weekdays, 9am-4pm Saturdays (CST) 

New Expanded Service Hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (CST) 




GATEWW2O00 


H You’ve got a friend in the business* 


800 - 523-2000 

610 Gateway Drive * N. Sioux City, SD 57049 - 605-232-2000 * Fax 605-232-2023 
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We slash interface ™ 
development time. \ 

(and we can prove it!) 
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C-PROGRAMMERS: 

See for yourself how 
Vermont Views™ 
can help you create 
user interfaces 
the easy way. 

If you want to start saving a tre¬ 
mendous amount of time and 
effort, call for your free Vermont 
Views demo 
kit and put us 
to the test. 

Vermont Views 
is a powerful, 
menu - driven 
screen design¬ 
er that comes 
with a C li¬ 
brary of over 

550 functions. Which means you 
can create user interfaces in just 
a fraction of the time it takes to 
write the code yourself! 

Why try to reinvent the 
wheel when Vermont Views lets 
you interactively create pull-down 
menus, window-based data-entry 
forms (with tickertape and memo 
fields), scrollable form regions, 
choice lists, context sensitive 
help* and a host of other interface 
objects. 

Vermont Views combines the 
convenience of a fourth genera¬ 
tion language with the power, 
flexibility* and blinding execution 
speed of native C code. 

Turn your prototype 
into the application. 

Let's face it, With most systems, 
you have to throw away your proto¬ 
type when coding begins. Which 
means you waste precious time 


and effort. With Vermont Views, 
things are a lot different. In fact, 
the prototype actually becomes 
the application . So menus and 
data-entry forms are usable in the 
final application without change. 
Names of functions for retrieving, 
processing, and storing data 
can all be specified as the proto¬ 
type is created. And that T s just 
for starters. 

Here’s a truly 
universal solution. 
When you create an inter¬ 
face with Vermont Views, 
you can port it among 
PC-DOS, OS/2, UNIX, 
XENIX, and VMS. 

Vermont Views can be 
used with any database 
that has a C-language in¬ 
terface (most do), and will create 
interfaces for any roman-based 
language. Our form-locking ver¬ 
sion lets you develop quickly and 
safely on networks and multi¬ 
user operating systems, too. 

If you need DOS graphics in 
your applications, we also have 
the answer, Vermont Views'" 
GraphEx allows all Vermont 
Views' windows, menus, and 
forms to work in CGA, EGA, VGA, 
and Hercules graphics modes. 

So you can use your 
favorite graphics package 
to create charts, graphs, 
and other images to enhance 
text displays. 




WE GUARANTEE 
YOUR SATISFACTION. 
FOREVER 


We're so sure youll 
love Vermont Views that 
we make this iron-clad, 
money-back guarantee. If 
you're ever dissatisfied 
with Vermont Views, for 
any reason, return it for a 
prompt, no-questions- 
asked refund. (All you 
have to do is certify that 
you haven't incorporated 
our code into any ap¬ 
plication.) 

sfe 1 


Call for your FREE 
demo kit! 

800 - 848 - ~ ‘ 3 

(Please mention "t . i41 M ) 

Don't take our word for it. Put 
Vermont Views to the test by 
calling for your personal, free 
demonstration kit. Or fax us at 
(802) 848-3502. 


<&£ 

A 


Vermont 
Creative 
Software 

Pinnacle Meadows, 
Riehford. VT 05476 
Phone: (802) 848-7731 
FAX: (802) 848-3502 
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NEWS 


MICROBYTES 


New IBM Technique Should Raise Production, 
Cut Costs of Semiconductor Lasers 


^Semiconductor lasers—which are 
^®used in optical storage systems, 
printers, fiber-optic networks, and CD 
players—could soon become easier and 
cheaper to produce, which should lower 
the prices of computer peripherals that 
use the tiny devices. An innovative new 
production technique perfected by sci¬ 
entists at IBM’s Zurich Research Lab 
looks set to tumble the price of semicon¬ 
ductor lasers to a quarter of their original 
price. 

Researchers at IBM have squeezed 
20,000 individual lasers onto a round 
wafer that measures just 2 inches in di¬ 
ameter. This new fabrication technique, 
called “full-wafer technology," is sig¬ 
nificantly faster and around 50 percent 
less expensive, and even in the research 
labs, it produces a good yield, IBM sci¬ 
entists say. Preliminary research also in¬ 
dicates that the overall reliability and 
working life span of the laser is en¬ 
hanced, according to IBM. 


The new production process uses a 
photolithographic technique that is simi¬ 
lar to the process used to make electronic 
semiconductors. A trench some 1/5000 
inch deep is etched in the aluminum gal¬ 
lium arsenide crystal. The walls of this 
trench are then coated to produce the 
laser mirrors that are needed to amplify 
the signal. 

Another advantage of this technique is 
that you can test the lasers while they are 
still a part of the semiconductor wafer. 
Only when the lasers are complete and 
tested are they split from the wafer and 
packaged. 

The research team has yet to explore 
the effect that this technique will have on 
optical computing. Using this fabrication 
technique, there is now the possibility of 
creating an optical processor on a semi¬ 
conductor substrate without having to use 
any cumbersome mechanical production 
techniques. ■ 

—Andy Redfern 


NANOBYTES 


An industri¬ 
al design 
firm hopes 
its new trio 
of comput¬ 
ing compo¬ 
nents will 
become a 
household name. Synapse, the 
manufacturing division of Tech¬ 
nology Design (Bellevue, WA), 
has introduced a PC compatible 
called Emily, Julie, and Max. 
Emily, the keyboard, looks like a 
spiral notebook, with a wide, 
sloping front. Julie is the 10-inch, 
VGA-compatible, backlit LCD. It 
plugs into Max, the CPU, which 
looks like five books standing on 
end. A 25-MHz 386-based model 
sells for $7995 with a 100-MB 
hard disk drive, a 3 l A-inch floppy 
disk drive, 4 MB of memory, and 
five 32-bit slots. ■ 




SUPER-TCP™ for Windows 


-imm Email for FTC ’-30BM 
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Mailbox Options Window 
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For More Information Call: 


Frontier 
Technologies 
Corporation 


/i y% 


• Multi-document E-mail 

• Access to X400 Messaging 

• Object-oriented File Transfer 

• Multiple TELNET Sessions 

• Network Printing 

» NFS Client / Server 

• SNMP Agent 

• X.25/802.3/802.5 Connectivity 

• NDIS & Packet Driver Support 

• Sockets API 


10201N. Port Washington Rd. 
Mequon, WI53092 

( 414 ) 241-4555 
( 414 ) 241-7084 FAX 
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Zoitedi C++ 




hiss. 


Zortecti C ++ for Windows & DOS v3.0 ^ compreheim fcjVteni n»is are $mM 

' including \\ mdmvs.il. si) applications mav lie 

developed wnhoQl busing I lie Mierosofl SDK! 


^ The complete solution tor DOS. Extended DOS. 
and Windows 3.0 development 

^ Oplmiizetl Native Code C/C++ compilation for 
DOS and Windows. Debugs C.O+. and Assembler. 

^ A 16-bil DOS EXTENDER is supplied, lei ting 
vou easily create nmllHnegabvte applications to 
Tin 2/3486 niadiines. This extender is ROYALTY 


EE. There is absolutely nothing more to pay! 

Zortech C^Developers Edition v 3.0 ft, 

^ Everything for DOS. Windows. OS/2, and 
~ DOS386 development in one box. 

Contains all the features ofZortech C+ + for 
^Windows and DOS vtS.O 

Optimised compiler and debugger for I IS/? 

Optimized compiler and debugger for DOS 386. 
generating I me 32-bit code. 


^ Hadronv documentation. licensed Irani the 
Mierosofl' Windows SDK is supplied 

The WI.\T libraries (exclusive loZortcch). 
convert DOS command line programs to true 
windows applications at the Ilick of a compiler 
switch. 


eZortrch's LftTLEFOOr” DOS 386 
liiiiingiusl a ilk footprint! Now vou can 
deliver pro,grams will) 32-bit speed and performance, 
and address up to 4Gb ROYALTY FR EE. There is 
absolutely nothing more to pay. 

^Full standard library source code (and more) 
supplied at no extra charge. 

Includes I lie Zorlecli (V - Tools Libra rv. Over 
30 classes for tasks such as file handling, text user 
interface, elf ...with full source code. 


for IEEE 748 floating 


Zoftech C« Science & Engineering ❖ «" ™f 

- - * point specihcalion. 

Support NTE(1 numerical f extension group. 


Edition v 3.0 

❖ The powerful and complete solution for 


numerics. 


^ Contains M++. a complete and standardized. 

multidimensional array language extension to 
C++. The solution to memoir aim array' ' 


is von take full 
it ips of l hr 


problems. Easv to use. and concisely documental. 

❖ 


^ The Zoitedi numerics 
advantage of the enham . 

Science & Engineering Edition. 

^ .Additional M++ modules scparaldv 
available for statistics, generalized least siraares. 


Opfimized compilers for Windows/QOS 
Windows/DOS Debuggers 
Hoi|alh|-free lG-bif DOS Extender 
MS-Hindoius SDH nor required c _ nnq „ 
Hardcopy Windows Documentation ? wh e 
T he WING Libraries uuu 


Compiles DOG. Windows. OS/2, and DDS38G 

Debugs DBS. Windows. OS/D, and D0S38G 

Windows SDR oof required 

Royalty Free 16-bif DOS Extender ,*nn nr 

Royalty Free 32-bit DOS Exlender ^QUU “ 

Library Source Included 

["Tools 


SuppOfl for DOS, Windows, OS/2, and DOS 388 
H ++ Array Language Extension 
WeitehCbip Support 
IEEE 748 Roofing Point 

NCEG £ Extensions w 


1 more. 


Zortecti. Inc. 4-C Gill SI. 

Woburn. HD. 01801 

[G17] 937-DG9G FRX [G17] 937-0793 

Zorteeh. LTD.. S8-6D Beresford SI. 
London. England. SE1B GDG 
44-81-31G-7777 FAX: 44-81-31G-4138 
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Zorteeh 

Industry Standard. Industrial Strength. 



Zorteeh C++ for UNIX3B6 
Zorteeh C++for Macintosh 
Zorlecb C++ Database Library 
Zorteeh Complete C Video Guide 
Zorteeh C++ Video Course 
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People are always looking for 
affordable ways to mate abetterimpression. 



Soon a lot more people will 
he looking their best. Because 
now the best features of the 
HP LaserJet III printer are 
more affordable. 

The new LaserJet HIP printer 
features HP’s exclusive Reso¬ 
lution Enhancement tech¬ 
nology. An innovation that 
provides 300 dpi print quality 
superior to that of ordinary 
laser printers. The PCL5 
printer language, with font 
scaling and HP-GL/2, brings 
even more to your documents. 


Fourteen bit-mapped and 
eight internal scalable type¬ 
faces give you thousands of 
options. And, to make things 
even more interesting, the 
LaserJet HIP produces pat¬ 
terns, shading, spirals, and 
mirror images. In portrait or 
landscape. 

HP has picked up the through¬ 
put speed of this 4 ppm printer. 
Due to a considerably faster 
I/O rate, the LaserJet HIP 
accepts data as quickly as your 
PC can transfer it. So you not 


only get your output faster, you 
get your screen back faster. 
The LaserJet IIIP also has 
a new Ifi MHz processor and 
PCL5 for on-the-fly typeface 
scaling and fast vector 
grapliics. These advancements 
mean this compact printer 


IDEA*, eus 



Call 1-800-752-0900, Ext 225!> fcrynur nearest authorized HP dealer 

Adobe and PostScript are registered trademarks of Adobe Systems Inc. in the LIS. and other countries. 
* Suggested US. list price, © 1991 Hewlett-Packard Company PE 12109 




















Tfell t hem about 
the new LaserJet HIP 



requ ires less time to print than 
many laser printers with 
higher ppm rates. 

For versatility the LaserJet 
IIIP has a multisized paper 
tray that accepts various sizes 
of paper and envelopes. An 
optional Adobe* PostScript* 
cartridge is available. And, of 
course, the LaserJet IIIP is com- 
patible with all major soft ware 
and HP LaserJet accessories. 

The good looks you get with 
the newest HP LaserJet look 


even better when you con¬ 
sider the price. Just $1,595! 
For a faxed data sheet, dial 
(208)344-4809 from your FAX 
machine and enter document 
LD. number 9600. Now every¬ 
one can add a little polish to 
their work. 

HP Peripherals 

When it’s important to you- 

WB% HEWLETT 
mLTM PACKARD 
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FIRST IMPRESSIONS 



The All-in-One DOS 


JON UDELL 


Version 5.0 of DOS 
Incorporates 
a number of crucial 
wish-list Items 


Last year, a remarkable dialogue took place on 
BIX and on CompuServe. Microsoft asked the 
DOS power-user community how it thought 
future releases of the world’s most used, 
loved, and hated operating system ought to 
work. Said chief architect Gordon Letwin: 
’Tve never met a programmer who didn’t 
think he could have done it better; here’s an 


opportunity to enlighten us.” 

Suggestions, often contradictory, spewed forth. “Support HPFS [OS/2’s High 
Performance File System]” but “make DOS smaller.” “Run in protected mode” 
yet “don’t abandon the 8088.” “Support DPMI [the Windows 3.0 and OS/2 2.0 
DOS Protected Mode Interface]” but also "support VCPI [the Phar Lap/Quarter¬ 
deck Virtual Control Program Interface].” 

Eventually, it became clear that there were really two versions of DOS on the 
table: the much-improved yet essentially familiar DOS 5.0 we see today, and a 
high-tech DOS (version 6.0?) whose shape we can dimly discern on the horizon. 
As participants in the BIX new.dos conference began to receive beta copies of 
DOS 5.0, anxiety gave way to acclaim. While not yet the high-tech DOS for 
which many had hoped, the new version incorporates a number of crucial wish- 
list items. DOS 5.0 merits the BIX power users’ seal of approval—and mine as 



well. Spend the hundred bucks, install it, 
and use it. Unlike the ill-starred version 
4.0, DOS 5,0 earns its keep. 

Wishes That Didn’t Come True 
Let’s get the bad news out of the way first. 
DOS 5.0 isn’t trimodal I ike Windows 3,0, 
it doesn’t exhibit CPU-specific behav¬ 
iors, and it is neither a VCPI- nor a DPMI- 
compliant DOS extender. In simple 
terms, DOS 5.0 doesn’t raise the roof for 
DOS programs the way Windows 3.0 did 
for Windows applications. The file alio* 
cation table (FAT), eight-dot-three file¬ 
name, 126-character command line, and 
paleolithic batch language survive intact. 
You still can’t move or delete subtrees. 
Although many users recommended that 
Microsoft license or imitate 4DOS, LP, 
Software’s superior shareware replace¬ 
ment for COMMAND.COM, that didn’t 
happen. 

The care and feeding of TSR programs 
remains as tricky as ever. The installable 
file system feature that briefly debuted in 
version 4.01 has vanished. DOS dynamic 
link libraries—widely proposed as a way 
to deliver optional extra features on de¬ 
mand without increasing the size of the 
base operating system—never material¬ 
ized. You can’t use Unix-styie wildcards. 
There’s no enhanced or new support for 
serial devices, tape drives, optical disk 
drives, or printers, although 2.88-mega- 
byte floppy disk drives are now sup¬ 
ported. DOS remains nonreentrant. The 
I NT 13 interface hasn’t changed, so DOS 
still doesn’t know what to do with disks 
that have more than 1024 cylinders. 

Wishes That Did Come True 
Relax, there’s plenty of good news. Mem¬ 
ory relief tops the list. The kernel has 
shrunk back down to its pre-DOS 4.0 
size, which helps a little, and it will load 
up in the high memory area (the “A20 
wraparound segment” just above the 1- 
MB boundary), which helps enormously. 
Virtually all new PCs, and many older 
ones, can now boost about 40 kilobytes of 
DOS code (and buffers) out of the pre¬ 
cious 640-KB reservoir, thereby achiev¬ 
ing a program workspace on the order of 
620 KB. Of course, 8088s, lacking ex¬ 
tended memory, miss out on this treat. 
For the rest of the 80x86 family, it’s a 
wonderful free lunch. 

Next on the list comes upper-memory- 
block management. Version 5.0 includes 
tools that are equivalent to QEMM-386 
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NEWS 


FIRST IMPRESSIONS 



The DOS 5.0 shell , which runs in text mode (shown here) or graphics mode, features 
file and program managers that resemble their Windows counterparts. 


and 386Max, so 386/486 users can oust 
device drivers and TSRs from conven¬ 
tional RAM. The revamped EMM386 
.EXE (formerly EMM386.SYS), now a 
VCPI-compliant EMS emulator, can con¬ 
vert extended memory to UMBs. New 
DEVICEHIGH and LOADHIGH com¬ 
mands stuff device drivers and TSRs, re¬ 
spectively, into these upper regions. You 
are already a QEMM-386 or 386Max 
user? Fear not. Their UMB providers and 
high-loaders will work with DOS 5.0, no 
questions asked. But if you operate 386 or 
better hardware and haven't yet ventured 
into the weird, wonderful world of post¬ 
modern DOS memory management, ver¬ 
sion 5,0 can be your ticket. 

Remember the DOS 4.0 shell? It has 
taken a detour through Windows and has 
emerged as a rather useful file manager/ 
program manager/task swapper (see the 
photo). The file manager—]ike others of 
its genre—presents accordion views of the 
disk hierarchy and supports application- 
linked documents, drag-and-drop, and 
mouse-driven copy, move, and delete op¬ 
erations, The program manager, as in 
Windows and Presentation Manager, of¬ 
fers an alternate view of the machine: not 
a tree of directories, but a collection of ac¬ 
tivities supported by groups of programs, 

It f s the task swapper, though, that 
really makes the shell. Techno-snobs 
hate to admit it, but many DOS users don't 
need true multitasking. They do, how¬ 
ever, want to toggle between Lotus 1-2-3 
and WordPerfect, or Quattro and dBase. 
For these users, Windows- or Desqview- 
style gymnastics can be overkill. Simple 
task switching may be the appropriate 
technology. The DOS 5.0 task swapper 
lacks some of the features of third-party 
switchers such as Software Carousel. It's 
disk-oriented rather than RAM-oriented 
and doesn't cut and paste between ses¬ 
sions, But it gets the job done, and even the 
rudimentary task switching it offers can 
make the vanilla DOS environment much 
more productive. 

DOS 5,0 supports large disk partitions 
(up to 2 gigabytes) directly, without ask¬ 
ing you to load SHARE.EXE, as DOS 4.0 
did. You're a DOS 3.x user with Disk 
Manager- or Speed Star-owned parti¬ 
tions? No problem; install the new version 
ofDMDRVR.BIN or SSTOR.SYS (these 
come with DOS 5,0), and you'll be on 
your way. 

What about networks? Either the exist¬ 
ing drivers plug and play or, as with Net¬ 


Ware and LAN Manager, new ones come 
in the box. Contrast that with the release 
of Windows 3.0, when users scrambled to 
Novell's CompuServe forum for an up¬ 
dated NetWare shell. Microsoft worked 
closely with thousands of users and doz¬ 
ens of hardware and software vendors for 
well over a year to make the upgrade to 
DOS 5.0 painless and hassle-free. The ef¬ 
fort paid off. Value-added resellers, con¬ 
sultants, and others who frequently in¬ 
stall or upgrade DOS will find the result 
worth the wait. In addition to a vastly im¬ 
proved manual, which discusses optimi¬ 
zation and tuning, several invaluable 
README files address a variety of spe¬ 
cific hardware and software compatibil¬ 
ity issues. 

New and lot proved Commands 
DOS commands, both internal and exter¬ 
nal, now respond to the /? argument with a 
blurb of description. Not a radical new 
concept, I’ll admit, but a welcome change 
for traditionally user-hostile DOS. I 
toured our building and found three or 
four PCs with yellow stick-on notes docu¬ 
menting the FORMAT command. Good 
riddance to that embarrassing practice. 

FORMAT, by the way, now supports 
“quick" formatting of previously for¬ 
matted disks. If you specify /q, FOR¬ 
MAT zeros out the FAT and the directory, 
but it leaves the data intact—a big time- 
saver when you're reusing disks that are in 
good condition. Moreover, if space per¬ 
mits, FORMAT /q saves the original FAT 
and root directory elsewhere on the disk 


$o that you can UNFORMAT it. UNFOR¬ 
MAT is a utility that Microsoft licensed 
from Central Point Software. There are 
two others. 

MIRROR, a TSR, establishes a dele¬ 
tion-tracking file (MIRROR.FIL) that 
records information used by the compan¬ 
ion UNDELETE tool. UNDELETE can 
recover a file whose sectors haven't been 
recycled. If no MIRROR. FIL exists, UN¬ 
DELETE (like the Norton undelete tool) 
snoops the DOS directory and prompts 
you for the missing first character of each 
deleted filename. If MIRROR was active, 
there is no guesswork: the UNDELETE 
tool grabs complete names from MIR¬ 
ROR.FIL. UNFORMAT uses a hidden 
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MS-DOS 5-0 

$99.95 (retail upgrade) 

Requirements: 

DOS 2.11 or higher, at least 
512 KB of RAM, and at least 
2.8 MB of free disk space 
if installing on a hard disk drive. 

Microsoft Corp, 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-94O0 
(206) 882-8080 
fax: (206) 883-8101 
CircU 1173 on Inquiry Cord, 
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FIRST IMPRESSIONS 


DR Stays a Step Ahead 

Jim Hansen 


D igital Research's Multiuser 
DOS is the first multiuser oper¬ 
ating system to reach the mar-* 
ketpiace that gives PC users 
Unix-like performance and file secu¬ 
rity. Capable of supporting up to 16 
concurrent users on 386 and 486 com¬ 
puter systems * it is an operating system 
that will appeal to small businesses and 
power users alike. 

Installation of Multiuser DOS is 
smooth and easy. It coexists (in a pri¬ 
vate directory) with any existing operat¬ 
ing system, leaving all your files and 
your previous operating system intact. 
Once it’s installed, a prompt allows se¬ 
lection of DR Multiuser DOS or any 
other operati ng system after a system re¬ 
set. You must install the copy-protec¬ 
tion dongle before you can bring up 
Multiuser DOS or store files on it. This 
feature also helps secure your data by 
letting you remove the dongle and dis¬ 
able the system. 

Multiuser DOS can be a cost-effec¬ 
tive alternative to networking for many 
small businesses. Taking the place of 
the network file server, a medium- to 
high-performance 386 computer can be 
used as the host system and supervisor's 
computer with as many as seven Wyse- 
compatible terminals connected via a 
relatively inexpensive serial-port card. 
An emulator program that is supplied 
with Multiuser DOS lets you use any 
vintage PC as a terminal. Ordinary tele- 
phone-type cable connects the terminals 


to the host computer. 

Multiuser DOS can also serve as a 
single-user system, where each user 
partition is used to run an independent 
program or additional copies of the 
same program. Unlike programs that 
suspend and save programs to disk 
or memory buffers when they aren't 
on-screen, such as Software Carousel, 
Multiuser DOS executes all active pro¬ 
grams on a time-shared basis, whether 
or not they’re in the partition currently 
shown on-screen. Jumping between par¬ 
titions is as simple as typing a control- 
partition number on the numeric key¬ 
pad. This takes about the same time as 
refreshing the screen. 

A few limitations to Multiuser DOS 
include serial support for only COMO 
and COM1, leaving you in the lurch if 
you have modem and fax boards as¬ 
signed to COM2 or COM3. Mouse sup¬ 
port is for only Logitech and Microsoft 
serial mice, and no bus mouse support 
is available. A particular annoyance is 
the way the system spooler operates: 
Output to the system printer is not 
started until an application program 
finishes output to the spooler, thus 
lengthening the time it takes to get a 
printed copy. 

Multiuser DOS is a serious, large, 
and competent multiuser environment. 
It provides all the software tools and 
system resources necessary to manage 
large-scale system security and re¬ 
sources, but it can't do it for you. As op¬ 


erating systems become more complex, 
PC coordinators, supervisors, and pow¬ 
er users will have to spend more time 
managing and maintaining their sys¬ 
tems . . Just as mainframe folks have 
been doing all along. 


Jim Hansen is director of engineering 
at Digi Test Corp. in Amherst , New 
Hampshire. He can be reached on BIX 
c/o “editors. ” 
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DR Multiuser DOS 

$695 

Requirements: 

A 386- or 486-based PC, PS/2, 
or compatible with a hard disk 
drive and at least 4 MB of 
RAM, In a multiuser 
environment, a serial port 
and a terminal (or a PC 
emulating a terminal) are 
required for each user. 

Digital Research, Inc, 

Box DR1 
70 Garden Court 
Monterey, CA 93942 
(800) 443-4200 
(408) 649-3896 
fax: (408) 646-6248 
Circle 1174 on Inquiry Card. 


MIRROR. FIL written by FORMAT /q to 
recover the root files and directories of an 
accidentally formatted disk. If you've run 
MIRROR with the /partn switch, which 
saves a hard disk's partition table, you can 
also use UN FOR MAT to recover from 
even more serious trouble. 

A number of shareware utilities emu¬ 
late the Unix shell's command-history 
and alias capabilities. Finally, DOS itself 
does so. A small TSR, DOSKEY, main¬ 
tains a scrollable list of commands, re¬ 
calls and completes partially typed com¬ 
mands, and supports aliases (macros) 


with replaceable parameters. 

DIR wins my “most improved DOS 
command” award. You can now include 
(or exclude) files matching specified at¬ 
tributes; do an ascending or descending 
sort by name, extension, size, or dale; and 
display names in lowercase. DIR will tra¬ 
verse subtrees if you specify the / s option, 
and you can use the DIRCMD environ¬ 
ment variable to save your favorite config¬ 
uration of DIR switches. 

EDLIN hasn't gone away, but you'll 
probably prefer the new EDIT. It's a basic 
full-screen editor—pun intended, since 


EDIT.COM just launches the editor em¬ 
bedded in QBASIC.EXE, a QuickBASIC 
derivative that comes with DOS 5.0. 
QBASIC is a throwaway: It has QuickBA¬ 
SIC 1 s hyper textual help, syntax- and 
module-oriented editing, and a debugger, 
but it compiles only to memory. Like the 
venerable GW BASIC, it will rarely be the 
tool of choice, yet, in a pinch, it can be ex¬ 
tremely handy. QBASIC's mouse-sensi¬ 
tive editor makes a nice replacement for 
EDLIN, and one of the QBASIC demon¬ 
stration programs, in which gorillas lob 
exploding bananas, rates a chuckle. 

continued 
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The most basic instinct is not just 
to build, but to build the best. 


Among children, being the best is 
friendly competition. But among com¬ 
panies, being the best decides critical 
issues. 

Issues such as who will have jobs 
and who won’t. And which companies 
will survive and which will not. 

On a global scale, it even influences 
which nations will grow economically 
stronger, and which will stagnate. 

With so much at stake, five years 
ago CalComp initiated a program to 
assure that our products would be the 
test and that our employees and fac¬ 
tories would be world-class competi¬ 
tive. Now, we can tell you that the 
program is a success. 

Tbday, CalComp cost-effectively 
produces the highest quality plotters, 
printers, digitizers and display sys¬ 
tems made anywhere in the world. 



In fact, our products are so competi¬ 
tive that half our sales are outside the 
USA, in the home markets of many of 
our toughest competitors. 

That has favorable balance of trade 
implications because for every $1 of 
components we import, we export 
$5.25 in complete, value-added, 
finished product. 

At the customer level, CalComp 
quality means world-class performance 


and commitments to match, with such 
industry firsts as a 3-year warranty for 
our new Pacesetter™ plotters, lifetime 
warranties on our digitizers and a 
Spare-In-The-Air™ program for our 
display systems. 

So don’t ever wonder where in the 
world the best plotters, printers, digi¬ 
tizers and display systems are made. 
The answer is here, in America, by 
CalComp. 

Tb find out more about CalComp’s 
world-class products, call 800-932-1212. 

Wfedrawon 

yourimaginatioa" 

~^£Ca/Comp 

A Lockheed Company 


©ISO] CalComp, Inc. CalComp, P.Q . Box 3250 Anaheim, GA 92-803. Pacesetter, Spare-ln-The-Air and We draw on your imagination are trademarks of CalComp, ire. 
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Increased sales. 
Increased margins. 
Reduced costs. 


The answer to the biggest 
sourcing and selling 
hangups in the industry! 

Your sales messages and product 
information could be just a local 
telephone call away from hundreds 
of thousands of computer and 
electronics businesses in any of 85 
countries world-wide. Place your 
new product information on the 
network - and let the network spread 
the word. Our category and free¬ 
form text databases are very quick 
and easy to use, so you can put your 
full catalog details on the network. 
You can even buy and sell on the 
system via the Tradelink - which 
works for you 24 hours, 365 days - 
giving your business a world-wide 
shop window. A limited number of 
Tradelink shops are still available - 
the rent is just $50 per month. Sell 
and get paid for your products 
instantly. And there’s no faster way 
to deliver your software! You can 
even broadcast long distance Email 
and fax (with graphics) at local-call 
rates! 

Call your Telephone Company for 
details of your local pss or Tymnet 
number, set your modem to 
2400N81. dial the number, and enter 
the User-id: INFOINDEX 

PASSWORD: 1INDEXED, and 
follow the instructions. If you have 
an ANSI screen, please use it. 
Subscriptions in the USA and 
Europe are free for a limited time 
only. Just $36 buys you one hour of 
connect time. See if you like us - 
free sample time is available on 
London (44)71 224 9791 2400N81 - 
9600N81. For a brochure, call or fax 


THE INDUSTRIAL 
INFORMATION 
INDEX 

PO Box 2247 London NWt 6BR 
Voice tel. (44) 71 224 9990 
fax (44) 71 706 0536 
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Taking the Plunge 

I first installed DOS 5.0on my own 4-MB 
386, which had been running DOS 4.01 
and Windows 3.0, The SETUP program 
began by saving my existing DOS to an 
"uninstall” disk and an archive direc¬ 
tory—a nice bit of software etiquette. 
Then it rattled through the floppy disks, 
decompressing files and moving them 
to C:\DOS. I copied over NET5.COM, 
rebooted, and sailed smoothly along. 
QEMM-386 still worked its magic, Win¬ 
dows was happy, and I'd gained 40 KB for 
DOS (and DOS-under-Windows) pro¬ 
grams, thanks to a new CONFIG.SYS 
command (DOS=HIGH) SETUP tacked 
on for me. 

What if you don't al ready own QEMM- 
386 or 386Max? There is no DOS 5.0 
equivalent to Quarterdeck's OPTIMIZE 
or Qualitas's MAXIMIZE, so k T s up to 
you to figure out how best to use your 
UMBs. Put on your propeller hat, fire up 
EDIT, and experiment. EMM386 takes a 
more conservative approach than its com¬ 
petitors, but when you tell it explicitly to 
include all eligible regions, it obliges. 
Note, however, that the DOS 5.0 high- 
loading commands work a bit differently 
than their Quarterdeck/Qualitas counter¬ 
parts, 

DOS—HIGH instructs DOS to allocate 
for itself the UMBs that are produced by 
EMM386 (or another provider), LOAD- 
HIGH and DEVICEHIGH thus work 
through, rather than around, DOS. More¬ 
over, any DOS 5.0-aware application can 
ask for UMB space by way of an extension 
to INT 21 function 58 hexadecimal (Get/ 
Set Allocation Strategy). I like this ap¬ 
proach. Regularizing access to UMBs 
won't change the world, but it's a step in 
the right direction. 

I’ve run DOS 5.0 for several months 
with no compatibility problems—and my 
machine sees an awful lot of new and ex¬ 
otic software. I've also gotten good re¬ 
sults on a variety of other 386, 286, and 
8088 PCs. 

DOS 5.0 looks like a good all-in-one 
solution for a group of 2-MB 386s that 
need to run XyWrite, FoxPro, and Pro- 
comm. The users of these machines, rela¬ 
tive PC neophytes, seem to like the task¬ 
switching shell. With DOS, network 
drivers, SmartDrive (now included with 
DOS), and MOUSE.SYS loaded high, 
and the swapper enabled, each task gets 
550 KB of conventional RAM. FoxPro, 
with 0.75 MB of extended memory to play 
with, is deliriously happy. (On one ma¬ 
chine, a 2-MB 286 that can't convert its 
extended memory to expanded memory, 
I gave the extra RAM to RAMDRIVE 


.SYS. If you set the TEMP environment 
variable to a RAM drive, the shell will 
swap much faster.) 

There is one glitch: You can't switch 
away from Procomm, which in this appli¬ 
cation talks to an X.25 host by way of Ei- 
con's ITI.SYS. However, DOS 5.0 does 
define a task-switcher application pro¬ 
gramming interface that Eicon—and 
other vendors of DOS communications 
software—plans to support. The new API 
resembles Software Carousel's Open 
Link Extender. An application that sub¬ 
scribes to it will be able to maintain, or at 
least gracefully suspend, its session with 
a host. 

The only failure I ran into—GeoWorks 
wouldn't run under DOS 5,0 on my fa¬ 
ther's 8088-based Zenith—turned out to 
be a false alarm. As the lengthy and very 
informative README.TXT explains, 
some programs needlessly tie themselves 
to specific versions of DOS. An intrigu¬ 
ing new DOS 5.0 device driver and com¬ 
mand, SETVER, can satisfy such pro¬ 
grams* spurious version checks. After I 
typed SETVER GEOS, EXE 4.01 and re¬ 
booted, GeoWorks behaved properly. 
DOS 5.0 automatically installs the SET¬ 
VER driver, along with a table of phony 
version numbers that you can extend by 
means of the SETVER command. Inci¬ 
dents 1 ly, conspi racy theorists who charge 
Microsoft with systems/applications col¬ 
lusion should note that the default 
SETVER table includes entries for Word 
for Windows and Excel. 

The Lowest Common Denominator 

Little in DOS 5.0 is new. Products from 
Digital Research (DR DOS), Soft Logic 
Solutions (Software Carousel), Quarter¬ 
deck, Qualitas, and others, used in com¬ 
bination, have for some time delivered 
nearly all DOS 5,0's key features. Cynics 
complain that Microsoft has followed, not 
led, the crowd. I take a more generous 
view. DOS 5.0 raises the lowest common 
denominator, and that is enormously 
useful. 

As an integrator, I like getting all the 
tools I need in one package, and if that 
package propagates widely, my job gets 
much easier. While I'd hoped this version 
would be the promised high-tech DOS, 
and am bitterly disappointed that Micro¬ 
soft didn't put in a more sophisticated 
command processor/batch language such 
as 4DOS, on balance I rate DOS 5.0 a 
solid success. ■ 


Jon Udell , a BYTE senior editor at large, 
administrates the BYTE editorial LAN. 
He can be reached on BIX as 4i judelL M 










Free i860™ Processor and i860/APX Software! 

By now, you’ve probably heard about our industry-first 
-i860™ MotherBoard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™+ i860=4860). 

What you haven't heard is that, 
for a limited time, when you buy 
a 4860 MotherBoard with SMB of RAM, 
Hauppaugewill give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why you this capability? Because 
you’ll enjoy a level of processor perform¬ 
ance never before seen in a PC. Our bet 
is that you'll he so impressed, you’ll 
come back for more! 

A PC Revolution: In the PC environment, 
the 4860 is a486-based MotherBoard with the new 
EISA I/O bus. It runs over 2 times faster than 386 com¬ 
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publishing.This board 
is fully compatible with DOS, IBM’s OS/2, Novell 
Netware and SCO UNIX. What's more, Hauppauge’s 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com¬ 
plex applications, performing up to 25 million floating¬ 
point operations per second. It adds to the power 
of the 486, so you can run rings around ordinary PCs. 



By adapting Intel's APX (Attached Processor Executive) 
software to our 4860 MotherBoard, we've created 
away to exploit the power of the i860 to give 
you practical multiprocessing. In fact, i860/APX 

provides a base for entirely new appli — 
cations made possible by the advent 
of the i860 RISC processor. 

Technical Features: 25 or 33MHZ 
486/860- 4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
• Socket for optional Intel Dirbo Cache 
485™ and Weitek 4167 ■ 7 EISA I/O 
slots - 64-bit expansion slot for 
optional high-speed graphic frame 
buffer -1 parallel, 2 serial ports and 
a built-in PS/2-style mouse port. 


Enjoy a RISC-free investment. Our 4860 MotherBoard 
is designed with the world’s highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 


Ilauppauge Computer Works, Inc. 
91 Cabot Court 
Hauppauge, New York 11788 
Telephone: 516-434-1600 
Fax: 516-434-3198 
In Europe (49) 2161-17063 


Hauppauge! 


Available at your local computer dealer. 


In Australia- (7) 262-3122 

See us at PC Expo, Booth 1628 

Trademarks: OS/2: HIM - Intel 386 1 i486, i860 and Ibrho Cache 483™: Intel Corp. < DOS and Xenix: Microsoft Corp. * 4860,4860 MotherBoard: Hauppauge 
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EEF 

ELEX ELECTRONIC FILING - THE DOCUMENT IMAGING SYSTEM 


The ELEX Electronic Filing System 
(EEF) is a hardware/software system 
designed to reduce the frightening 
volumes of documents that burden 
businesses on a daily basis. As paper is 
eliminated, transactions are made in a 
fraction of the time required by tradi¬ 
tional means, costly storage facilities 
are reduced, data security and integrity 
is enhanced, and work quality and 
quantity is increased. These factors all 
give companies and individuals the 
competitive advantage they need to 
excel in the business environment of 
the 90's. 

Filing vs. Archiving 

Document image processing is a new 
technology which has just begun to 
evolve. The myriad of hardware 
devices on the market, and the lack of 
an industry standard protocol for 
communicating between them, make 
the integration of an electronic filing 
system a formidable task. And without 
an intelligent software to control all 
aspects of the storage, management, 
and retrieval of documents, the filing 
system will be nothing more than a 
micro-fiche machine in disguise. 

With these considerations in mind, EEF 
was designed as a turn-key solution 
which relieves the clients of all the 
intricacies involved in integrating a 
truly functional electronic filing 
system. Its flexible design allows 
continuous and smooth upgrade as the 
users needs grow and change. 

Open Architecture 

EEF is designed as a totally open 
architecture system. Rather than being 
a closed package, EEF is composed of 
building blocks defined by their area of 
electronic filing functionality. These 
blocks are not bound to specific hard¬ 
ware/software limitations. As such, 
they can be combined in a variety of 


forms on each of the following operat¬ 
ing platforms, to achieve optimal 
satisfaction of an application's specific 
demands: 

• A single user workstation under the 
DOS or the OS/2 operating system. 

* A local area network - Novell 
NetWare 286 and higher or any 
MS DOS compatible network. 

■ A host computer under the UNIX, 
VAX/VMS or IBM AS/400 system 
with a PC connection. 

EEF 

Input 

Scanner, Fax, Word Processing, 

OCR, Host Computer, Etc. 

■■ * 

* * =' 

Processing 

Document Manager, Retrieval 
Engine, Hyper-Media, 5GL Image 
Database Application Generator 


Output 

Printer, Plotter, High Res. Display, 
Fax, Host Computer 
_ 

EEF Applications 

The EEF system opens a vast new 
world of opportunities for you. The 
possible applications are limitless, and 
to name a few: 

* Automatic Fax Routing 

* Work Flow Management 

* Banking Signature Verification 

* Medical Records Management 

* Legal Case Management 

* Personnel/Human Resource System 

* Insurance Claims Management 

* Mortgage/Loan Management 

* Contract Management 

* E n g i n eeri n g Depa rt men t 


EEF Entry System 

For prospective clients wishing to step 
ahead with Document Imaging solu¬ 
tion, we propose an Entry System, 
encompassing in one package the full 
range of functions necessary for 
implementing electronic filing. 

The system components are: 

Hardware 

• Intel workstation with 386 CPU, 

8 MB RAM, 500 MB Hard Disk with 
Disk Caching controller, 

• Reflections 1GB Multi-function 
Optical drive. 

• Fujitsu 3096E 400 DPI, 20 PPM 
scanner with 50 sheets ADF. 

• HP Laser Jet III 300 DPI, 8 PPM 
printer. 

• 19 1h High-resolution (1664x1200) CRT 
display. 

• Hardware compression, image 
manipulation and video printing 
technologies. 

Softzvare 

The EEF software license including: 

• 5 G L Docu ment Imaging Solu tion 
Generator for quick implementation 
of filing problems. 

• Generic Work Flow Data and Image 
management system. 

• 20 Hours of Prototyping and Appli¬ 
cation Support Services. 

Total cost for the complete Entry 
system is US $35,000. 

EEF Implementation 

Fax your specifications and we will 
prototype your application within 
weeks, to demonstrate the ease of 
development with EEF's 5GL 
Document Imaging Solution 
Generator. 


ELEX INFORMATION SYSTEMS 

USA: 125-127 North 4th Street Philadelphia, PA 19106 USA Tel 215/627-7202 Fax 215/627-2342 
EUROPE: 65, Rue de Lausanne 1202 Geneva Switzerland Tel + 41-22-738.11 £8 Fax + 41-22-738.11.90 

Traifmarh: DOS , OS/2. Microsoft Carp; NetWare. Novell. !nc.; UNIX, SCO Carp; AS/400, IBM Carp: VAXjVMS. Digital Equip. Carp 
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Northgate Slides 
into CEG 

DAVID ANDREWS 



Northgate's new 
SllmLIne lets you 
choose which chips 
you want Included 
in your system 


With another chip war brewing, it's getting 
harder than ever to avoid that look-over-your- 
shoulder feeling when it’s time to buy a new 
PC. Should you get a system based on an AMD 
- 40-MHz 386 or an Intel 20-MHz 486SX? 25- 
or 33-MHz 386? 25- or 33-MHz 486? While 
it\s great to have these choices, it’s almost like 
_ being in the middle of a fireworks stand when 
you’re allowed to buy only one bottle rocket: 
You make your choice and hope that you’ll get the most bang for your buck. You 
also hope that you don’t get burned. 

Fortunately, Northgate makes the decision easier with its SlimLine SP (Scal¬ 
able Processor) ISA system. Every SlimLine has the same motherboard design. 
When you order the machine, however, you get to pick which of the above micro¬ 
processors you want included in the system. If you want to upgrade later, you just 
remove the old CPU module and insert a new one. This modular design isn’t 
anything earthshaking; other manufacturers offer upgrade paths in their modular 
systems. But when you open up the SlimLine and look at the motherboard, you’ll 
find an Edsun CEG/DAC (Continuous Edge Graphics, D/A converter) chip, 
which provides superb antialiasing and up to 790,000 colors simultaneously on a 
standard VGA monitor. 


Northgate will also make the Edsun 
chip available as an option if you buy a 
PC from the company’s Elegance SP line 
of systems. At press time, these systems 
were still in the early prototype stages and 
thus not ready for evaluation. By the time 
you read this, both the desktop and tower 
modules should be Class B-approved and 
certified by the FCC. Northgate says that 
the desktop and upright versions of the El¬ 
egance PCs will also share a common 
motherboard. Thus, Northgate will have 
to support only two motherboards. Pre¬ 
sumably, the company will pass its pro¬ 
duction and support savings along to its 
customers. 

Preliminary figures from Northgate 
indicate that you will be able to upgrade 
from a 33-MHz 386 module to a 33-MHz 
486 module for just $999 (plus the return 
ofthe module). This upgrade price is hun¬ 
dreds of dollars less than that of similar 
upgrades from other manufacturers. 

While all the upgrade prices were not 
yet available, Northgate said that a base 
33-MHz 386 module with 2 megabytes of 
RAM, one floppy disk drive, a keyboard, 
Super VGA on the motherboard, DOS, a 
mouse, and Windows (without a hard disk 
drive, monitor, or processor module) will 
cost $1899. A fully configured 33-MHz 
386 system with 8 MB of RAM, a 200- 
MB hard disk drive, a mouse, a Super 
VGA adapter and monitor, DOS, and 
Windows will cost $4499. 

Memory Cards Need Not Apply 
The first thing you'll notice about the 
SlimLine is its4 W-inch height. Northgate 
achieves this low profile with a card tree 
that lets you add expansion boards hori¬ 
zontally instead of vertically. When you 
order a SlimLine, you don’t specify just 
the CPU: You also specify how much 
RAM you want on the motherboard. You 
can get from 1 MB to 32 MB of fast-page- 
mode RAM on the motherboard via 
SIMMs (up to 64 MB on the Elegance sys¬ 
tems). In this way, Northgate eliminates 
the need for memory cards, although the 
system does support add-in memory. 

When you remove the case, you’ll see 
five expansion slots in the card tree: three 
full-length 16-bii slots and two half- 
length 8-bit slots. The card tree is solid 
and bends reluctantly under pressure. In 
fact, the entire base of the system seemed 
solid and didn’t have a tendency to sway. 

Along with the 32-bit DRAM on the 
motherboard, Northgate integrates two 
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PRELIMINARY BYTE BENCHMARK SCORES 


For each test , the SlimLine had a 64 KB direct-mapped cache installed. 
Test results are indexed; for each index t an 8-MHz IBM AT — L Higher 
numbers indicate better performance. N/A — not applicable. 



CPU 

Disk J/O 

Video 

FPU 

SlimLine with Intel 33-MHz386 

4.50 

2.80 

7.44 

N/A 

SlimLine with AMD 40-MHz 386 

5,41 

2,92 

9.72 

N/A 

SlimLine with Intel 25-MHz 486 

5.15 

2,51 

16,30 

24.08 

Tandy 4033LX (33'MHz 386) 1 

3.10 

2.49 

5,41 

N/A 

Compaq Deskpro 486/25* 

6.40 

3,80 

16.20 

24.80 

Gateway 486/25 1 

6.60 

3.50 

18.80 

24.70 

Club American Eagle Series 3/40^ 

5,41 

2.76 

8.04 

N/A 


1 For Comparison only. 

a The Club American numbers are also based on tests performed on a preliminary unit with an AMD 306 CPU. 


serial ports and a parallel port. Other 
specifications include an integrated 16- 
bit Super VGA adapter with up to 1024- 
by 768-pixel resolution, 512 kilobytes of 
video RAM, an Intelligent Drive Elec¬ 
tronics hard disk drive interface, support 
for a 387 or Weitek coprocessor, and a 
150-watt power supply. American Mega¬ 
trends manufactured the BIOS in the unit I 
used, but this is subject to change. Over¬ 
all, the system measures 4 l A by \6 V A by 
inches. 

The unit I looked at also had 4 MB of 
installed RAM, a 64-KB direct-mapped 
cache (expandable to 256 KB), two floppy 
disk drives, a Panasonic PanaSync C1381 
Super VGA monitor, a 200-MB hard disk 
drive, three separate CPU modules, and a 
mouse. You can easily swap the individ¬ 
ual CPU modules. It takes a slight tug to 
free the board, but not much more. Once 
in place, the CPU modules connect solid- 


A look inside the 
SlimLine system 
reveals the 
Edsun CEG/DAC 
chip at the lower 
left and the sturdy 
card tree at the 
right. 


ly to the rest of the system. 

The three CPU modules of the Slim¬ 
Line posted respectable results in the 
BYTE benchmarks (see the table). With 
the AMD 386 CPU module, the SlimLine 
posted slightly better numbers than did 
the Club American Eagle Series 3/40 in 
its preliminary tests (see “The 486SX 
Falls Short,” June BYTE), Other CPU 
modules (e.g., the 20-MHz 486SX) were 
not available for testing. The SlimLine 
unit I used came with a standard Omni- 
Key/102 keyboard. There's not much to 
say about that, except that Northgate has 
not lost its knack for making a solid key¬ 
board with just the right touch. 

CEG: It’s Like the Fourth of July 

The effect that CEG can have on an image 
is simply amazing, but not without its ca¬ 
veats. RobRyks, vice president of RifcD at 
Northgate, said that many people seem to 


think that the CEG chip will accelerate 
your application. In fact, some applica¬ 
tions using CEG drivers may experience a 
slight increase in display execution time. 
The CEG chip isn't yet being used in real¬ 
time animation. 

What the chip does provide is realistic 
rendering on a standard VGA display. Us¬ 
ing Edsun 1 s CEG algorithms, the chip 
smoothes pixels on the screen and blends 
colors to eliminate the stair-step effect. 

T _ hi 

he CEG chip can 
blend VGA's palette 
of 256 colors into 
700,000 shades. 



As of this writing, CEG drivers were 
available for a limited number of applica¬ 
tions (e.g., Lotus 1-2-3 release 2.x, Auto¬ 
CAD, most Windows 3.0 applications, 
and for viewing still TARGA images). 
The benefits of CEG will really pay off 
when Edsun drivers are available for font 
technologies such as FaceLift and True- 
Type. 

If your application has a CEG driver, 
the chip automatically detects it. If your 
application doesn't have a CEG driver, 
the chip is disabled by default, and you 
don't even know it's there. You can toggle 
between CEG and standard VGA in CEG- 
supported applications. 

With its built-in color-mixing engine, 
the CEG/DAC chip can blend VGA's pal¬ 
ette of 256 colors into more than 700,000 
shades. It also provides a perceived reso¬ 
lution of 1024 by 768 pixels in a normal 
640- by 480-pixel screen. Basically, if 
your application supports CEG, you're 
getting workstation-quality images on 
standard VGA, without having to take out 
a second mortgage. 

Where There's an NCR 
Cash Register, There’s Help 
In a new agreement, NCR has agreed to 
provide field service for Northgate 
computers in the U.S. At press time, the 
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Target Market 

Poteniial tn Purchase 


JBW otusmcp yets fours) 


FIRST QUARTER SALES 
TEXAS TERRITORIES 


TIRfWTCffir IX* 


TEHRUfflrrTXJ 


| ] ost business people still view 
maps as a tool used only for planning 
things like an RV vacation, or teaching 
geography to the kids. At Strategic 
Mapping" we're helping businesses use 
maps to enhance their information 
systems. By linking maps to a database 
or spreadsheet on a personal computer, 
we’ve taken the classic model of an adas 
into the 21st century . Now, over 
20,000 companies — including many of 
the Fortune 500 — are 
using our ATLAS* 
Software to help make 
critical business deci¬ 
sions for a multitude 
of reasons. 

Target Marketing — Companies such 
as General Foods, Prudential Insurance 
and American Express are leveraging 
their sales and marketing program 
dollars with ATLAS* Software by focus¬ 
ing on the right customers — in all the 
right locations. 

Sales Territory' Management — 

Sony, 3M and Eastman Kodak use 


ATLAS* Software to manage tlx-ir sales 
territories more efficiently maximiz¬ 
ing profits. 

Site Selection - Citibank, Kaiser- 
Permanente, and Pizza Hut are taking 
the guesswork out of selecting new 
business locations by using 
ATLAS*Software< 

Distribution Planning - Federal 
Express, Miller Brewing and Coca-Cola 
arc radically improving productivity' and 
efficiency with ATLAS* Software 
making certain that deliveries are on 
time, and on budget. 

Research shows that 85% of business 
databases contain critical location based 
information, yet most businesses fail to 
view their information geographically. 
With ATlAS*Software, you can visualize 
your database, and even print high quali¬ 
ty map graphics and database reports — 
adding sizzle to your presentations. 




Other PC software programs use maps 
to display data, but only Strategic 
Mapping, Inc. provides the combination 
of power, ease of use and 
affordability' that has 
made us the 
leader in desk¬ 
top mapping 
since 1984-, 

Call us today for a 
free information lot 
and demo disk. You’ll see 
why we were rated #1 by PC Week 
and why MacUser gave us their 
5 mice rating. 

CALL: 408/985-7400 
FAX: 408/985-0859 


Strategic Mapping* Inc. 

4030 Moorpark Avc., Suite 250 
San Jose, CA 95117 


Strategic Mapping is a registered trademark of Strategic 
Mapping, Inc. ATLAS’frSoftware k, a trademark of 
Strategic Mapping, Inc. ©1991 Strategic Mapping, Iiic. 
Alt rights reserved. 
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Hassle-Free Printer Sharing 

for the HP LaserJet II, IID, III and IIID 


"The ServerJet is the smoothest and most practical 
way I know to share a LaserJet. Frank J. Derfler, Editor 

PC Magazine, 1/15/91 


Here's how you and your co¬ 
workers can have your own HP 
LaserJets without breaking the 
corporate budget. 

It's called SimpLAN Sen’erJet. 

Simply plug the Ser\>erJet into the 
'Optional I/O’ slot of your HP 
LaserJet. Stretch phone cable, up 
to hundreds of feet, to each 
computer. Then, 12 people can 
simultaneously whooosshh 
documents to the LaserJet at 
speeds as fast as 115,200 baud. 

No more wandering down the hall 
with floppy in hand. 

Or borrowing someone else's 
LaserJet. 

Or wasting time waiting to print. 


The ServerJet is available in a 
variety of models with up to 4MB of 
buffer memory. And because your 
office may have printers other than 
HP LaserJets, ASP Computer 
Products offers a complete line of 
printer sharing solutions. 

To order your ServerJet or for more 
information call ASP at: 

800 - 445-6190 


ASP COMPUTER PRODUCTS, INC 


1026 W. Maude Avenue, Suite 305 
Sunnyvale, California 94086 
Phone: 408-746-2965 • Fax: 408-746-2803 

SimpLAN & ServerJet are trademarks of ASP Computer Products. Inc. / HP LaserJet is a registered trademark of Hewlett-Packard Co. 
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companies were working on a similar 
agreement covering other countries. 

What does this agreement mean if you 
buy a SlimLine or Elegance PC? Accord¬ 
ing to Northgate, it means that if the town 
you live in has a grocery store, it should 
also have an NCR service center nearby. 
That’s because, in addition to fixing PCs, 
NCR service personnel are responsible 
for fixing its cash registers, which are 
used in many businesses. NCR has more 
than 400 service centers and over 5000 
field-service personnel in the U.S. North- 
gate says that, for major accounts, it will 
offer a response to a service call in as little 
as 4 hours. 

Northgate also offers 24-hour phone 
technical support. Just for fun, I called 
the number at 4:30 a.m. EST with a few 
questions. The technical people were 
friendly and helpful. 

Decisions: Who Needs Them? 

While the competition between AMD and 
Intel is bound to confuse buyers, in the 
end it will result in more power at lower 
prices. It will be interesting to watch what 
will amount to a tennis match as the two 
chip-making rivals exchange volleys in 
the PC marketplace. 

Meanwhile, manufacturers like North- 
gate that make solid, affordable, and, most 
important, expandable PCs will let you sit 
back and enjoy the game even more. It’s a 
lot easier to make a purchase decision 
when you know you can’t go wrong. ■ 


David Andrews is a BYTE associate news 
editor. You can reach him on BIX as 
“ dave.news ." 


THE FACTS 


NorthGate SlimLine SP 

$1899 

CPU modules: 386/25, 

$300; 386/33, $600; 386/40, 
$900; 486/20, available in 
late summer; 486/33, $1400 

Northgate Computer 
Systems, Inc. 

Northgate Park 
7075 Flying Cloud Dr. 

Eden Prairie, MN 55344 
(800) 548-1993 
(612) 943-8181 
fax: (612) 943-8331 
Circle 1172 on Inquiry Card. 
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IDEK 


- THE FIRST COMPLETE FAMILY 
OF FST COLOR MONITORS 



IDEK's MULTIFLAT Series of 17-Inch Color Monitors 


IDEK’s MULTIFLAT Series of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 17" Color Monitors reveals their matchless over¬ 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desktop publishing on your 
Mac or IBM compatible system. 

As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that’s just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 

MULTIFLAT Series (17" Flat CRT Monitors) 


Model 

H. Frequency 

Dot 

Resolution 

MF-5117 

20 to 50kHz 

0.28 

1024x 768 

MF-5217 

30 to 57kHz 

0.28 

1024x 768 

MF-5317 (Coming soon) 

30 to 80kHz 

0.28 

1280x1280 

MULTIFLAT Series (21" Flat CRT Monitors) 


Model 

H. Frequency 

Dot 

Resolution 

MF-5021 

15 to 38kHz 

0.31 

1024x 768 

MF-5121 

21 to 50kHz 

0.31 

1024x 768 

MF-5221 

30 to 80kHz 

0.31 

1280 x 1280 

MF-5321 (A.R.Panel) 

30 to 80kHz 

0.31 

1280x 1280 

MF-5421 (A.R.Panel) 

30 to 80kHz 

0.26 

1600x 1280 


IDEK also offers its 

MULTIFIAT Series of 21- 
inch Flat Screen Color 
Monitors that deliver the 
same superior resolution 
and performance as the 
other members of the 
IDEK lineup. 



Mivama 

IIYAMA ELECTRIC CO., LTD. 

Overseas Division 

7th FI., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 3-3265-6081 Fax: (81) 3-3265-6083 

IDEK Europe (Germany) 

Neumannstrasse 38, 6000 Frankfurt a.M. 50, Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 

IIYAMA North America Inc 

650 Louis Drive, Suite 120, Warminster, PA 18974 U.S.A. 
Phone: (1) 215-957-6543 Fax: (1) 215-957-6551 
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DiskPaper Works with Virtual Documents 


» I He ldil lihndoii's ^ tn pm CD fjj| 



W ouldn’t it be great to use E-mail’s 
fast-as-light capability to send an 
ad-campaign proposal (complete with 
color images and special typefaces) to a 
company? Or to electronically submit a 
portfolio of artwork to a potential em¬ 
ployer? Or to transmit a newsletter (com¬ 
plete with masthead and charts) to sub¬ 
scribers? With Farallon Computing’s 
DiskPaper 1.0, you can. 

DiskPaper is a Mac utility that lets you 
create virtual documents whose visual fi¬ 
delity closely matches the original docu¬ 
ment. This virtual document can be a file 
that requires the DiskPaper reader or a 
self-extracting application with the reader 
built in. DiskPaper accomplishes this 
seamless transformation by posing as a 
printer driver. You simply issue the appli¬ 
cation’s Print command and set some con¬ 
trols on the Printer dialog boxes that ap¬ 
pear, and DiskPaper creates a file with 
print images of the document. 

You can select the degree to which 
DiskPaper duplicates the original file. 
You can allow text only, letting DiskPaper 
substitute for any missing fonts, or you 
can create 72-dot-per-inch page bit maps, 
so that the file retains the document’s 
pagination and format. If the original file 
contains 24-bit color images, you can 
dither them down to 8-bit images using a 
best-fit color palette (not just the default 
System palette). You can also save type¬ 
face information so that you can print a 
DiskPaper document. If size isn’t a prob¬ 
lem, you can add 300-dpi page images to 
the DiskPaper file for a QuickDraw print¬ 
er or attach PostScript data for a Post¬ 
Script printer. 

With the appropriate equipment, you 
can add a brief voice message (the length 
depends on available memory) to the 
DiskPaper document. For most Macs, 
you’ll need Farallon’s SoundRecorder 
A/D converter unit and SoundDriver file 
to add sound to the file; for the Mac Ilsi 
and LC, you simply use the supplied mi¬ 
crophone and Farallon’s built-in sound 
circuitry. You can also attach prerecorded 
sound files. 

For sensitive information, you can add 
a password to the document. In this case, 
DiskPaper encrypts the virtual docu¬ 
ment’s data to prevent a security breach 
by someone using a disk editor. To ship a 
portfolio or issue newsletters without los¬ 
ing control of the information, you disable 


the ability to print the file or extract text 
and graphics from it. 

Self-extracting documents require no 
licensing to distribute. Distributing the 
DiskPaper reader with files requires li¬ 
censing, which can be by document (one 
document only, such as a manual) or by 
title (a CD-ROM containing multiple doc¬ 
uments). Check with Farallon for licens¬ 
ing information. 

I tried a beta version of DiskPaper on a 
Mac Ilci with 8 megabytes of RAM, run¬ 
ning System 6.0.5 and equipped with a 
SuperMac Technology ColorCard/24 
and a 13-inch monitor. I also tried it on a 
Mac Ilsi with 5 MB of RAM running Sys¬ 
tem 6.0.7 and equipped with a Radius 
TPD monitor. Creating a DiskPaper doc¬ 
ument was just a matter of selecting it in 
the Chooser and printing it. I printed a va¬ 
riety of files—QuarkXPress 3.0, Page¬ 
Maker 4.0, FreeHand 3.0, and Mac Write 
II—with few problems. 

The DiskPaper reader shows the docu¬ 
ment one page at a time, or it lets you use a 
thumbnail display to get an overview of 
the document. You can print the pages or 
zoom in to examine a graphic. If the text- 
extraction feature is enabled, you can save 
the document’s text to a file or select a 
portion of text to copy to the Clipboard. 
Two tools—marquee and lasso—let you 
select rectangular or irregularly shaped 


sections from a document’s graphic. I was 
able to add sounds to the documents using 
a MacRecorder on the Ilci and a micro¬ 
phone on the Ilsi. 

DiskPaper lets businesses enhance the 
power and speed of communications to 
distribute information. You can send a 
time-critical document to an office, 
where it’s dispatched over a network to 
people faster than using overnight mail, 
copying the pages, and handing the copies 
out. The utility is also valuable in cases 
where document fidelity is crucial. 

—Tom Thompson 


THE FACTS 


DiskPaper 1.0 

$149 

Requirements'. 

Mac Plus or higher with 1 MB 
of RAM and running System 6.0.2 
or higher. 

Farallon Computing, Inc. 

2000 Powell St., Suite 600 
Emeryville, CA 94608 
(415) 596-9100 
fax: (415) 596-9020 
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WATCOM C8.0/386 

Optimizing C Corijpiler and Tools 
for 386 Extended DOS / 

WATCOM-fc/386 / 

for Windows / 


ower on 


5 Interactive source- 
level debugger 

S Generates high- 
performance code for 
32-bit protected mode 

50 Microsoft source and 
library compatible 

S Fast, tight code 

$ Profiler 

5 Protected-mode 
version of compiler 

$1 Graphics library 

5 100% ANSI C and 
SAA compatible 

5 Run-time compatible 
with WATCOM 
FORTRAN 77/386 



Experts Agree on WATCOM C: 

“When Novell went looking For a 32-bit compiler for use with the NetWare 386 developer’s kit, the 
company selected WATCOM ? s.. .It’s clear that Novell chose wisely ; this product is a winner” 

Fred Hommel, BYTE, December 1989 

“WATCOM C/386 is a fantastic new ANSI C compatible compiler for 386-based PC’s.. .If you have 
written your application in Microsoft C, you will love this compiler.” 

j Richard Hines, Electronic Test, December 1989 


“Microsoft library- and source-compatibility makes WATCOM C7.0/386 ideal for porting DOS 
applications to 32-bit native mode. This compiler enables full 386 performance without 640K 
limitations” 



,For Oat-out exi 


Richard AL Smith, President, Phar Lap Software, Inc. 


“WATCOM is definitely the leader in object-level optimizajj 
WATCOM C showed shining performance.” 

Computer Language , February 1989 


WATCOM C8.0/386 Professional 

* 100% ANSI C optimizing compiler * Protected- ■ 
mode version o( compiler * 3S6 run-1 hue !i I n ,n 
object code • Windowed source level debugger ^ 
■ Profiler * Editor • 386 graphics library 
1 MAKE * Linker * Object-code librarian 

* Object-code disassembler * Supports Phar Lap 
and ERGO DOS extenders 

1-800-265-4555 

WATCOM 

415 Phillip Street, Waterloo, Ontario, Canada N2I, 3X^ 
Tel. (519) 886-3709 Fax (519) 747-4971 

WATCOM C is a trademark of WATCOM Systems. Inc. 

Trademarked names are the properties of their respective ownen. 

© Copyright 1990 WATCOM Products Inc. 


PATCONf C/386 for Windows 

Enables 32-bit Window's 3.0 GDI applications 

Interactive debugger for 32-bit Windows 
GUI applications 

® Ideal for porting 32-bit Unix application^ 
to Windows 

® 32-bit flat model simplifies 
Windows memory management 

® Royalty-free run-time license 

® Requires Windows 3.0 SDK, 
does not require DOS extended 
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CD-ROM Finally Becomes Affordable 


F or most of us, the thought of putting a 
CD-ROM drive in our PC has been 
an exercise in “someday, maybe." De¬ 
spite all the hype of unlimited in forma- 
tion access and the promises of lower 
prices, the reality of CD-ROM has been 
expensive and difficulMo-install drives 
and a dearth of reasonably priced soft¬ 
ware. 

The software situation has been im¬ 
proving slowly, but low-cost drives were 
just a dream—until now. The Tandy 
CDR-1000 sells for $399 complete, half 
the cost of other CD-ROM drives. 

Not only is the CDR-1000 inexpensive, 
but it's simple to install. After removing 
the cover on my PC, I slipped in the drive, 
checked a few jumpers on the add-in card, 
connected two cables between the drive 
and the controller, and put the cover back 
on the system. At that point, I ran an in¬ 
stallation program that installed the 
Microsoft CD-ROM extensions in my 
CONFIG.SYS file and tweaked my AU¬ 
TOEXEC.BAT file. 

I was done. The total time was about 15 
minutes, and the drive worked f lawlessly 
the first time. 

Of course, Tandy had to cut a few cor¬ 
ners to keep the price down, but surpris¬ 


ingly few. There are no motor-driven me¬ 
chanics to slide the CD-ROM cartridge in 
and out of the drive. In fact, there’s no 
disc cartridge at al 1, and that’s a big plus. 
You slide out the drive drawer, lift a lid, 
drop in the CD-ROM, close the lid, and 
slide the drive drawer back in. It couldn’t 
be simpler. Fewer moving parts mean 
fewer things to break. And because the 
CD-ROM doesn't sit in a cartridge (as in 
all the competing units), you don’t have to 
spend the bucks for extra cartridges or go 
through the annoying exercise of chang¬ 
ing the CDs in a cartridge. 

Low cost or not, the CDR-1000 has one 
great advantage over its competitors: At 
over 150 kilobytes per second, its data 
transfer rate is twice what most others can 
do. That more than makes up for its slow 
seek time of about 800 milliseconds, es¬ 
pecially since CD-ROM applications tend 
to transfer large amounts of data once 
they've found its location on the disc. 
Tandy engineers have designed a custom 
interface for the CDR-1000, eschewing 
the usual SCSI port that other CD-ROM 
drives use. The interface is the key to the 
drive's performance, delivering data di¬ 
rectly to the PC bus, 

I shouldn’t fail to mention that you can 



use the CDR-1000 for the mundane (al¬ 
beit enjoyable) task of playing music CDs. 
A headphone jack and volume control on 
the front panel and phono jacks on the 
back of the add-in card let you hook up to 
an external stereo system. A pop-up soft¬ 
ware utility lets you control the music 
functions, 

Tandy is the 500-pound gorilla of com¬ 
puter retailing. You can’t help but pay at¬ 
tention when this corporate giant decides 
to make a move. This is one situation 
where the company’s size is a distinct ad¬ 
vantage. With good reason, Tandy sees a 
huge potential market for CD-ROM ap¬ 
plications. And by pricing the CDR-1000 
so low, it has set an example that other 
manufacturers will be forced to follow, 
pulling CD-ROM applications from an 
elite corner and putting them into the 
mainstream. Software prices are sure to 
fall as well with volume. 

A CD-ROM drive brings a new realm 
to desktop computing—and perhaps some 
danger as well, I spent hours browsing 
through the text and pictures of The New 
Grolier Electronic Encyclopedia, and 1 
had to be almost dragged away from my 
computer, ft 

—Stan Miastkowski 


THI FACTS 


CDR-1000 

$399 

Requirements: 

IBM PC or compatible with a free 
half-height 5 %-Inch floppy disk 
drive bay and a free 8-bit 
add-in slot, 

Tandy/Radio Shack 
700 One Tandy Center 
Fort Worth, TX 76102 
(817) 390-3300 
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Dolch. 

ROAD-POWER FOR THE BEST OF US 


“My Dolch 486 
is awesome.. 


See us at the 
Javits Convention 
Center of New York 
June 25-97, 1991 

Booth Number 352 


Dolch Computer Systems 372 Turquoise Street * Milpitas,. CA 95035 * Tel: 408-957-6575 * Fax: 408-263-6305 

™ 286, 3B65X,386DX, and 486 are registered trademark* of lnie] Corporation 


“Hey, I now own the perfect 
portable that lets me get my work 
done anywhere. Not just a tew files . . 
.everything I had on my desktop!” 

“Powerful? You bet! After I 
downloaded all my desktop stuff, on 
it r s 200 MB HD, I still had plenty of 
room left and it screamed through 
everything at 11MIPSF 

“My Dolch P.A.C. is setting new 
*rules\ It's portable, fast and I still can 
add 4 full-size internal expansion 
cards . Wow!” 

“You have to see the brilliant display 
— I mean really see it, TTTis the latest 
color technology, that's fully VGA 
compatible,” 

“Hey! Don 1 1 take my word 
for it. Experts like PC 

MagazJne judged my Dolch 
PAC. to*... outclass all 
other portables' and picked 
Dolch three years in a row as 
Editors' Choice!” 


m 


“Get a Dolch today, choose a 
286™, 386SX™, 386DX™ or a 486™ 
like mine. ., clearly the best PC you 
can buy today, and it happens to have 
a handle. Get a lot more work done 
—where and when you want.” 

Why Waitt . >CaU today* 
(800)538*7506 US; (800) 233*2077 CA 
In Canada call Lap tech 1-800-561-4527 


1988 


EDITORS’ 
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magazine! 
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WHAT'S NEW • SYSTEMS 


Speed, Power, 
and Compatibility 
from Atari 

A tari is offering what it 
calls a true 32-MHz, 
32-bit computer system. 
Geared toward applications 
such as professional graph¬ 
ics, CAD/CAM, and desktop 
publishing, the TT03G is 
based on Motorola's 68030 
microprocessor. The open- 
architecture system includes 
built-in cache memory and 
a 68882 enhanced floating¬ 
point math coprocessor. Its 
standard 2 MB of RAM is 
expandable to 26 MB. 

Among other features, 
the system has a 3 x h -inch 
floppy disk drive, four 
serial ports, an internal 
A24/D16 VME card slot, 
and an optional hard disk 
drive. The three graphics 
modes of the TT030 are 320 
by 480 pixels with 256 
colors, 640 by 480 pixels 
with 16 colors, and 1280- 
by 960-pixel monochrome. 
The system also includes 
network-ready hardware and 
a real-time clock with non¬ 
volatile RAM, 

Price: $2399.95 to 
$3499.95, depending on 
configuration. 

Contact: Atari Computer, 

1196 Borregas Ave., P.O. 
Box 3427, Sunnyvale, CA 
94088, (408) 745-2000; fax 
(408) 745-2088. 

Orel* 1271 on Inquiry Card. 


The Cube 386/40 
Enhanced System 
offers workstation 
performance at a 
386price in its 
Deskline model 



The open architecture of Atari J j TT030 lets you expand your 
system as your needs change . 


Power in a Cube 

B ased on AMD's 

Am386DXL 40-MHz 
microprocessor, the Cube 
386/40 Enhanced System 
provides 21 percent more 
power than a 33-MHz system 
at the same cost, according 
to Cube Computer. The sys¬ 
tem is available as the 4 1 /4- 
inch-high Deskline or the 13- 
inch-high Desktower. 

The Cube 386/40's 4 MB 
of RAM is expandable to 64 
MB, and it has a 64-KB 
high-speed memory cache. It 
includes a 104-MB Conner 
Intelligent Drive Electronics 
hard disk drive, 3 l A- and 
5 tt-inch floppy disk drives, a 
Trinitron Super VGA non¬ 
interlaced 14-inch color 
monitor, a noninterlaced 
VGA card with 1 MB of 



video RAM, an internal 
modem, a Microsoft Mouse, 
and Adobe Type Manager. 
Price: $3690, 

Contact: Cube Computer 
Carp., 150 Clearbrook Rd,, 
Elmsford, NY 10523, (800) 
522-2823 or (914) 592-8282; 
fax (914) 592-3482. 

Circle 1272 on Inquiry Cord* 


Mini 386SX 
Offers 

Something New 

A fresh design and an 
all-new interior coupled 
with a programmable key¬ 
board delineate the minidesk¬ 
top 20-MHz 386SX cache 
computer. The Gateway 2000 
machine has an integrated 
floppy disk/intelligent Drive 
Electronics (IDE) host 
adapter and serial and paral¬ 
lel ports that you can dis¬ 
able through the BIOS. 

Designed around a back¬ 
plane and riser card with five 
16-bit slots, the 386SX/20 
comes with 4 MB of RAM 
(expandable to 16 MB), an 
80-MB IDE hard disk drive 
(expandable to 200 MB), 
and a 32-KB RAM cache. It 
includes 3^- and 5 U-inch 
floppy disk drives, a VGA 
chip set with 512K bytes of 


RAM on the motherboard, 
and a color monitor. The 
daughterboard processor 
snaps onto the backplane. 
Price: $1995. 

Contact: Gateway 2000, 

610 Gateway Dr., North 
Sioux City, SD 57049, 

(800) 523-2000 or (605) 232- 
2000; fax (605) 232-2023* 
Circle 1273 on Inquiry Card. 


Infinity in a 
Small Space 

A 20-MHz Infinity 
Desktop Computer is 
available in five configura¬ 
tions from Falco, The ma¬ 
chine increases CPU per¬ 
formance by 25 percent over 
the company's 16-MHz In¬ 
finity model. 

The 20-MHz Infinity has 
a built-in 65-W auto-ranging 
power supply. With the ex¬ 
ception of the unit's one par¬ 
allel and two serial ports, 
peripheral interfaces are on 
the motherboard. The unit 
includes 512 KB of video 
RAM, 1 MB of expandable 
RAM, and two three-quar¬ 
ter-length 16-bit bus-expan¬ 
sion slots for LAN, fax, or 
other cards. A 1.44-MB 
floppy disk drive is standard 
on all but the diskless 
version. 

Price: Diskless, $1016; 
with one floppy disk drive, 
$1098; with 40-MB hard 
diskdrive, $1635; with 100- 
MB hard disk drive, $1954; 
with 210-MB hard disk 
drive, $2404. 

Contact: Falco Data Prod¬ 
ucts, Inc., 440 Potrero Ave., 
Sunnyvale, CA 94086, 

(408) 745-7123; fax (408) 
745-7860. 

Circle 1274 on Inquiry Card. 
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Scan In Color on 
Your Mac or PC 

W ith the Niscan Spec¬ 
tra, you can scan color 
images on your Mac or PC 
in over 16 million colors in a 
single pass. The Spectra 
uses a single color-corrected 
white-light source to give 
true color. 

Spectra for the Mac's 
ScanDo/DA software lets you 
scan directly to a file* The 
scanner lets you display an 
entire image on-screen at 
full resolution or view just 
part of an image for pre¬ 
viewing. Its RS-422 interface 
connects to the modem 
port* 

Spectra for the PC in¬ 
cludes either Color Lab soft¬ 
ware for Windows or Scan- 
Rix software for non- 
Windows environments* Its 
RS-232 interface connects to 
the serial port. 

Price: $899. 

Contact: Nisea* Inc*, 1919 
Old Denton Rd., Suite 104, 
Carrollton, TX 75006, 

(214) 242-9696; fax (214) 
245-0942* 

Circlo 1275 an Inquiry Card* 


Share 

a Flat Screen 
with a Friend 

A monochrome graphics 
terminal, the flat-screen 
MC6 comes with a key¬ 
board and provides simulta¬ 
neous connection to two 
computers. Each user can 
choose a full-page or split¬ 
screen display. 

The MC6 is compatible 
with ANSI, ASCII, and En¬ 
hanced PC keyboards. Sys¬ 
tem compatibility includes 
Unix, VMS, PC MOS, and 
Concurrent DOS. The termi¬ 
nal has a serial RS-423/ 
RS-422 port, an RS-423 
port, and a PC-compatible 
port* Its 14-inch screen can 
display in green, amber, or 
white in full overscan and 


Removable Cartridges 
in Two Capacities 

The Infinity 88 Turbo removable cartridge hard disk drive 
uses 88-MB cartridges and has an average seek time of 20 
ms. Its formatted capacity is 85.3 MB, achieved by an in¬ 
creased track density on the hard disk within the cartridge. 
Features of the Infinity 88 Turbo include external SCSI ter¬ 
mination control switches, an external fuse, and a rotary 
SCSI ID dial. A SCSI controller card is required. 

Price: $1799. 

Contact: Peripheral Land, ( rTm 
Inc., 47421 Bayside Pkwy., [ -Sf j 1. 

Fremont, CA 94538, (800) l " 1 " '' ~ " 

288-8754 or (415) 657-2211; fax (415) 683-9713. 

Circla 1278 on Inquiry Card. 



DiscXchange is a portable 44-MB external removable car¬ 
tridge hard disk drive that connects to standard PC parallel 
printer ports. With an average seek time of 20 ms, DiscX¬ 
change includes a temporary device driver that functions as 
a small TSR program; it instantly assigns a drive designa¬ 
tion based on the next available drive or partition, eliminat¬ 
ing the need for you to alter the CONFIG.SYS or AUTOEX¬ 
EC.BAT file on your PC. DiscXchange includes a built-in 
power supply and one 44-MB cartridge. It also comes with a 

carrying case and a removable 
power cord. 

Price: $1649. 

Contact: Interpreter Disc 
Products, Inc,, 11455 West 
48th Ave., Wheat Ridge, CO 
80033,(303) 431- 
8991; fax (303) 431- 
9056. 

Circle 1279 on Inquiry Card. 


This Printer 
Remembers Your 
Favorite Fonts 

T he Facit P5160 laser 
printer prints at 16 ppm 
and comes with 1.5 MB of 
standard memory. You can 
expand the primer’s mem¬ 
ory to 4,5 MB in 1-MB 
increments. 

Available with or without 
Adobe PostScript, the P5160 
can support Hewlett-Pack¬ 
ard LaserJet Series II emula¬ 
tions. You upgrade it by 
sliding out the controller 
board and inserting the ap¬ 
propriate new board. 

The P5160 can remem¬ 
ber up to four printer config¬ 
urations of different font 
sizes, page drawers, and page 
lengths and can recall them 
at the push of a button. The 
Standard 250-sheet drawer 
accepts sheet paper, laser 
labels, and transparencies 
as well as letter- and legal- 
size paper* A second 500- 
sheet drawer is available, as 
is a 70-envelope feeder. 
Price: $3799; PostScript 
model PS-17, $4349; model 
PS-35, $4849. 

Contact: Facit, Inc., 400 
Commercial St*, Manches¬ 
ter, NH 03108,(800) 733- 
2248 or (603) 647-2700; fax 
(603) 647-2724. 

Circla 1277 on Inquiry Cord. 


has a 76-Hz refresh rate* < 
Price: $679* 

Contact: Link Technol¬ 
ogies, Inc., 47339 Warm 
Springs Blvd., Fremont, 

CA 94539, (800) 448-5465 or 
(415) 651-8000; fax (415) 
651-8808* 

Circla 1276 on Inquiry Card. 


The MC6 graphics 
terminal offers 
simultaneous 
connneaion 
to two users. 
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Total Vision changes the Mac's internal display for big-screen 
benefits. 


Trick Your Mac 
into Thinking Big 

I f you’ve been wishing 
you could get a 20-inch 
picture on your 9-inch Mac 
monitor, you may find the 
Total Vision board to be just 
the ticket. From Technology 
Fusion, TotalVision trans¬ 
forms the internal display of 
your Mac Classic, SE, or 
Plus, making your computer 
think it’s working with a 
larger screen. 

Total Vision works in 
hardware pan, hardware flex, 
and hardware zoom modes. 

Its hardware pan feature ex¬ 
pands the 512- by 342-pixel 
display to 1024 by 1024 
pixels. As the mouse cursor 
touches the edge of the 9-inch 
screen, it pans across the 
20-inch virtual desktop at 
hardware speed. The flex 
feature lets you see the full 
8 -inch page width of doc¬ 
uments without having to 
scroll back and forth; used 
with the pan feature, it shows 
a full two pages. Zoom lets 
you expand any portion of 
an image. 

Price: $349. 

Contact: Technology Fu¬ 
sion, Inc,, 1667 Cole Blvd., 
Suite 400, Golden, CO 
80401,(303) 278-1295; fax 
(303) 278-7215. 

Circle 1260 on Inquiry Cord. 

From Memory 
Board to Hard 
Disk in a Flash 

A n XT- and AT-compaL 
ible nonvolatile memory 
board * Flash Disk uses its 
DOS driver software to 
emulate a hard disk drive. 


The board’s access time is 
250 ns, according to the 
manufacturer. 

Unlike ROM and 
EPROM boards. Flash Disk 
can be erased and pro¬ 
grammed in the PC. The 
board’s 16 SIMM sockets 
accommodate up to 16 MB of 
memory in 1-MB incre¬ 
ments or up to 32 MB in 
2-MB increments. 

The standard two-slot 
board is available with 16 or 
eight SIMM sockets. The 
small one-slot board comes 
with four SIMM sockets. 
Read-only jumper-selectable 
sectors of the board provide 
data and virus protection. 
Price: Without memory: 

$695 with four SIMM sock¬ 
ets; $895 with eight SIMM 
sockets; $995 with 16 SIMM 
sockets. 

Contact: Computer Mod¬ 
ules, Inc., 2348C Walsh 
Ave., Santa Clara, CA 
95051, (408) 496-1881; fax 
(408)496-1886. 

Circle 1261 on Inquiry Card. 


A nonvolatile 
memory board , 
Flash Disk *s 
modularity makes 
the expansion 
choice yours. 


Ultra VGA 
on a Half Card 

he Micro VGA 452 
video controller board is 
a half-length AT-compatible 
card. With its XT form fac¬ 
tor, the card fits into any 


PC 16-bit expansion bus slot 
with bus speeds of up to 



The card’s Ultra VGA 
driver increases the usual 16 
or 256 colors on a monitor 
to 742,813, with near-photo- 
graphic quality, according 
to the company. It has a 60- 
Hz refresh rate and 512 KB 
of video RAM. Software 
drivers include Super VGA 
for Windows 3,0 and Ultra 
VGA for Windows 3.0 and 
Autodesk applications. 

Price; $395. 

Contact: Monolithic Sys¬ 
tems Corp., 7050 South Tuc¬ 
son Way, Englewood, CO 
80112, (800) 525-7661 or 
(303) 790-7400; fax (303) 
790-7188. 

Circle 1262 on Inquiry Card. 


SPARC Up 
Your PC 

he SPARC-based Opus 
Series 500 Personal 
Mainframe line of add-in 
boards lets standard PCs run 
SunOS and MS-DOS appli¬ 
cations simultaneously. So¬ 
phisticated software engi¬ 
neering and board design 
allow the equivalent of a 
Sparc station to reside on a 
single AT-size board, ac¬ 
cording to Opus Systems. 
The board, which runs in 
Windows 3,0 and supports 
Sun View, lets you use 
Sparc ware applications 
without a high-re solution 
monitor and with your DOS 
software. 

Price: $6495 and up. 
Contact: Opus Systems, 

329 North Bernardo Ave.* 
Mountain View, CA 94043, 
(415) 960-4040; fax (415) 
960-400 L 

Circle 1283 on Inquiry Card. 


VGA Goes Video 

T apeCaster, a half-slot 
card for your XT, con¬ 
verts your VGA output to 
NTSC or PAL video. Each 
version of the card provides 
a video representation of your 
monitor’s screen as long as 
your computer is turned on. 

The hardware-only ap¬ 
proach of TapeCaster pro¬ 
vides compatibility with 
professional-quality studio 
equipment as well as low- 
end VCRs. The board pro¬ 
cesses all VGA video 
modes to a maximum resolu¬ 
tion of 640 by 480 pixels in 
24-bit color. TapeCaster re¬ 
quires only power from 
your computer; it has no 
communication needs. 

Price: $750. 

Contact: Redlake Corp,, 
15005 Concord Cir,, Morgan 
Hill, CA 95037, (408) 779- 
6464; fax (408) 778-6256. 

Circle 1264 on Inquiry Card. 
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This is what the 
world’s most powerfid486 
system looks like. 
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AMMA, a 256KB write- 
back caching architec- 
in re, form ing ' 7 wo-tier T ’ 
caching in combination 
with the 486 chips 8KB 
internal cache.it improves 
the cache hit ratio flam 
90% to as much as 99%, 


Cylindrical pin and 
tumbler locks keep 
unau tho rizedfi ngers 
out of the hardware. 
(And your data is 
equally safe, because 
we’ve built password 
protection into the 
firmware.) 


ETMSj Everex Thermal Management System, 
makes this the first system to solve the high temper¬ 
ature and related reliability problems of current 
and future processors, A partition separates the cube 
into two compartments, independently cooled by 
Smart Fa nsh One contains the CPU r one the drives. 
Baffles funnel cool air where its most needed. Even 
the power supply is cool, because at 400 watts t it 
runs at a fraction of its capacity. 


All the full-length expansion slots you'll ever need- 
12 altogether, including 10 EISA slots. The cube is 
also available in 8 slot ISA configurations. 


Removable 
motherboard 
for instant 
upgrades, 
w hich well 
bring you 
as new tech¬ 
nologies 
emerge* 


7 he entire 
Interior 
of the cube is 
accessible 
in seconds 
through 
side panels, 
using 

thumbscrews, 


Space for jour quick release, half-height drives. They he 
front accessible, behind a hydraulically dampened 
door—which makes sure your drive heads are reading 
disks and tapes> not dust t smoke a/ul humidity, t 


The 486/33 CPU chip, Intel’s 
hottest. But when hotter chips 
come mound t the cube wilt be 
cool enough to handle them , 
And that includes 
multiprocessors. 


Quick release drive hays 
accommodate up to four 
more drives that can be 
swapped out in less than 
five minutes. J 




















































And this is why 



Conventional system design can’t cope 
anymore. The emerging technology is just 
too hot for it. 

Enter the STEP Megacube 1 .” Designed 
from the ground up, the STEP Megacube 

is a 486 ” system unlike any other. 
It incorporates ideas from the 
mainframe world, such as its 
caching architecture and thermal manage¬ 
ment. And it has performance and features 
that make it a perfect fileserver. Or a per¬ 
fect multiuser system. Or a perfect graphics 
workstation. 

A 486/33 CPU combined with Everex’s 
proprietary Advanced Memory Manage¬ 
ment Architecture (AMMA™) gives it warp 
speed—20.8 MIPS. Space for eight drives 
gives it storage that will remind you of the 
Library of Congress. And twelve expansion 
slots give it more expandability than you 
can shake a peripheral at. 

And if it happens to be an Everex™ 
peripheral, you could get a nice perfor¬ 
mance bonus. Because Everex graphics, 
networking and controller boards are 
designed to take full advantage of our STEP'” 
architecture for even better performance. 

Combine all this with up to 64 MB of 
RAM—enough for the most demanding 
applications—and you wind up with a com¬ 
puter that can be configured for anything. 

Even the future. 

You see, the design breakthroughs of 


the STEP Megacube eliminate the upgrada- 
bility problems inherent in other systems. 
Which means that when the next generation 
processors arrive—like the 50 MHz 486, just 
down the road—all you have to do is swap 
out motherboards. No space problems. No 
overheating problems. 

No obsolescence. 

Performance-wise, this is a machine that 
will be hot long after others are cold and 
buried. In fact, as of now, there’s no end in 
sight to the STEP Megacube’s upgrada- 
bility path. 



The Everex Thermal Management System (ETMS) improves 
system reliability by reducing internal temperatures. 


But really, that shouldn’t be much of a 
surprise. After all, at Everex, our mandate is 
“Always innovate, never compromise!’ And 
that’s exactly the approach we took when we 
built the STEP Megacube. 

Granted it doesn’t look like your typical 
486 system. Fortunately, it doesn’t perform 
like one either. To find out more about what 
it can do, give us a call. 

For a free copy of the STEF Megacuhe Application Guide, call: 

1-800-368-STEF 


Introducing the STEP Megacube. 
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WHAT'S NEW • CONNECTIVITY 


Macs and Suns 
As Partners 

B idirectional, peer-to- 
peer connection be¬ 
tween Sun and Macintosh 
computers is available with 
Sun-Partner. The software 
lets Sparcstation and Mac 
users access and use files 
on each other’s machines in 
the format and user inter¬ 
face that is native to each 
platform. 

Sun-Partner permits all 
networked devices (such as 
printers and database 
servers) to be available si¬ 
multaneously to both Sun 
and Mac computers from 
either Sun’s OpenLook or 
the Mac user interface. The 
product creates a peer-to- 
peer network and supports 
applications that run on 
multiple platforms, support 
standard file formats, are 
divided or client/server 
based, or include trans¬ 
lators. 

Price: $695 per Sparcsta¬ 
tion; LocalTalk card, $595; 
IPT’s software for the Mac, 
$295. 

Contact: Information Pre¬ 
sentation Technologies, Inc., 
5000 North Pkwy. Calaba- 
sas. Suite 304, Calabasas, 

CA 91302, (818) 347-7791; 
fax (818) 992-5580. 

Circle 1290 on Inquiry Card. 


DDS DAT 
for AppleTalk 
and TOPS 

A 1.3-gigabyte digital 
data storage, digital 
audiotape automatic mass- 
storage backup and restore 
system is available for 
AppleTalk and TOPS net- 
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Mac screen connected to a Sparcstation with Sun-Partner . 
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Sun Sparcstation screen connected to a Mac with Sun-Partner. 


works. MacBack DAT also 
backs up local Mac drives 
on the network. 

MacBack DAT’s intuitive 
menu lets you quickly select 
the files you want to back 
up and when you want to 
back them up. The unit’s 
Autostart automatically car¬ 
ries out your instructions. 
The MacBack DAT transfers 
data at an average rate of up 
to 4.5 MB per minute over a 
SCSI bus and 2.5 MB per 
minute over an Ethernet 
system. 

Price: $4995. 


Contact: Advanced Digital 
Information Corp., 14737 
Northeast 87th St., Red¬ 
mond, WA 98073, (800) 336- 
1233 or (206) 881-8004; 
fax (206) 881-22%. 

Circle 1291 on Inquiry Card. 


A Choice 
of Adapters 

E ight-bit, 16-bit, and 
Micro Channel lOBase- 
T adapters for the PC are 
available from Invisible Soft¬ 
ware. The Ethernet adapt¬ 
ers use twisted-pair cables to 


provide a transmission 
speed of 10 Mbps. 

Compatible with Novell 
NE1000 cards, the Invisible 
Ethernet 10Base-T/8 8-bit 
adapter lets you run Novell 
NetWare and Invisible’s 
own Net/30 operating sys¬ 
tem. The Invisible Ethernet 
10Base-T/16 16-bit Novell 
NE2000-compatible board 
is based on VLSI technology. 
The Invisible Ethernet 
lOBase-T/A adapter for the 
Micro Channel bus is NE/2 
compatible. Each board in¬ 
cludes a standard Ethernet 
15-pin D-type connector as 
well as an RJ-45 connector 
for twisted-pair Ethernet 
connections. 

Price: 10Base/8 and/16 
adapters, $369; lOBase-T/A 
adapter, $469. 

Contact: Invisible Soft¬ 
ware, Inc., 1142 Chess Dr., 
Foster City, CA 94404, 

(415) 570-5967; fax (415) 
570-6017. 

Circle 1292 on Inquiry Card. 

An Adapter 
That's 
Three in One 

T he CN950E is a three- 
in-one adapter for EISA 
bus-based file servers and 
workstations. The card sup¬ 
ports Ethernet thick and 
thin coaxial cabling as well 
as unshielded twisted-pair 
lOBase-T cabling. 

Designed with dual-port, 
shared-memory capabilities, 
the CN950E provides data 
transfer at 10 Mbps. The 
card’s software drivers let 
you work in a variety of net¬ 
works, including NetWare 
286 and 386, Lan Manager, 
Vines, and 3 + Open. 

Price: $599. 

Contact:CNet Technology, 
Inc., 2199 Zanker Rd., San 
Jose, CA95131,(408) 954- 
8000; fax (408) 954-8866. 

Circle 1293 on Inquiry Card. 
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KEY TRONIC’S WORLD INVITATIONAL TYPE-OFF 

ft I The Worlds Fastest Typists 

Will Be Performing On Our Keyboard 
I At Fall COMDEX, 1991 . 

V ♦ # 4 • 



The search is on to find the fastest typist 
in the world. 

The Key Tronic first annual World 
Invitational Type-Off finals will be held 
in Las Vegas in October. You could be the 
winner and drive away in a brand new 
’92 Buick Park Avenue — plus take 
home $10,000 cash, a new computer 
and some great memories of Las Vegas. 
You could even end up in the Guinness 
Book of World Records or on national 
television! 

The Key Tronic® KB 101 PLUS™, 
approved by Professional Secretaries 
International® has been selected as the 
“official" keyboard for the Type-Off. 

The KB 101 PLUS uses the industry- 
standard 101-key layout with enhanced 


productivity features to help promote 
high-speed data entry. The KB 101 PLUS 
is designed for optimal operator comfort 
— with a low-profile design, adjustable 
key feel, adjustable legs and a positive 
tactile feedback. This means consistent 
touch and low fatigue. 


entry information 
packet. This is the 
computer event of the 
year, and you can 
be part of it. 

Call 1-800-262-6006 



If you or someone you know can make 
a keyboard smoke, call Key Tronic today 
and ask for the official 


L«y Ironic’.mnl 

y LU.7JI I1MLT-T-TJ 


[is Cote Murphy'" 


* For Your Official Entry Form. 


In Canada I -800-348-6006. 

Outside U.S.A. call 1-509-927-5515. 

•Rule <rf |*rlicipain#i mdodtd with entry form Void where prohibited by few 



Circle 152 on Inquiry Card. 


Key Tronic® 





















































MAGNETO 
OPTICAL DISK 

EDM- 1 DAO 


fflGIOATA 
OPTICAL DISK 

EDM-2DA1 


I024byre/sector 


SlSbyte/sect®' 


Vaults for your information. Fortresses for your data. Whatever you call them, Sony rewritable and 
multifunction optical drives are extraordinarily reliable storehouses for data-intensive applications 
like image storage, CAD/CAM and network backup. 

Our optical drives are tested to exacting specifications. And when you use Sony removable 
optical media, you're doubly safe, since it’s tested to the same high standards as our drives. 

So if having reliable access to your data is important 
to you, trust it to Sony optical products. Because nobody 
knows the technology better than we do. 

For a complete catalog of Sony storage products, 
call 1-800-433-3422. 


SONY 

SONY COMPUTER PERIPHERAL 
PRODUCTS COMPANY 


e memories. 


Sony Computer Peripheral Products Company 655 River Oaks Parkway San Jose, CA 95134 


Circlet 263 on Inquiry Cord. 
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The PowerPlus Workstation lets Centrex users do multitasking 
under Windows 3 . 0. 


Answer the 
Phone While at 
Your Computer 

T he TeleDesk Power- 
Plus Workstation lets 
Centrex users concurrently 
combine telephone-call-han¬ 
dling activities with 
business applications in a 
Windows 3*0 environment, 
PowerPlus Workstations are 
compatible with NetWare as 
well as with Conveyant’s 
LAN* 

Whenever the worksta¬ 
tion is in the telephone mode, 
you can instantly switch to 
an application that is running 
by pressing a hot key. 

When a call comes in, you 
return the unit to the tele¬ 
phone mode by again press¬ 
ing the hot key. You can re¬ 
peatedly switch between the 
applications without losing 
your place in either applica¬ 
tion, according to the com¬ 
pany. PowerPlus uses a 386 
PC with Windows 3*0 and a 
proprietary keyboard with an 
integrated handset. 

Price: $15,000. 

Contact: Conveyant Sys¬ 
tems, Inc*, 2332 McGaw 
Ave., Irvine, CA 92714, 
(714) 756-7100. 

Circle 1294 on Inquiry Cord* 


Take Control 
Remotely 

P C-compatible, Remote 
Power On/Off gives you 
control over your programs, 
f iles, and printers at a re¬ 
mote, unattended location 
whether the remote system’s 
power is on or off. The tele- 
phone-activated power-con¬ 
trol unit includes four 
surge-protected power outlets 
for the central PC, its 
monitor, a printer, and a 
modem* 

Remote-computing and 


file transfer software bun¬ 
dled with the unit gives 
users access to the central 
PC, allowing them to con¬ 
trol its operations from afar. 
When the Remote Power 
On/Off controller detects an 
incoming call, it loads auto¬ 
matically and turns the sys¬ 
tem on. The controller 
automatically powers down 
the central system when 
work is completed. 

Price: $219,95. 

Contact: Server Technol¬ 
ogy, Inc., 2332-A Walsh 
Ave., Santa Clara, CA 
95051,(800) 835-1515 or 
(408) 988-0142; fax (408) 
988-0992. 


Prefabricated 
Networks 
Are in the Can 

T hree prefabricated 
lOBase-T networking 
kits make up the new LAN- 
in-a-Can line of products 
from Federal Technology. 
The products include two en¬ 
try-level networks for 
three- and six-node networks 
and a prepackaged expan¬ 
sion kit to expand LAN-in- 
a-Can networks by groups 
of two. 

The three-workstation kit 
contains three Exos 105 
lOBase-T Ethernet control¬ 
lers, an Exos 5008 eight-port 


concentrator, 175 feet of 
cabling in preassembled 
lengths, and step-by-step 
installation instructions. The 
six-workstation kit includes 
an additional three control¬ 
lers and 350 feet of cabling. 
The expansion kit has two 
controllers and 100 Feet of 
cabling. 

Price: Three-work station 
kit, $1295; six-work station 
kit, $1995; expansion kit, 
$549, 

Contact; Federal Technol¬ 
ogy Corp., Exos Product Di¬ 
vision, 207 South Peyton 
St*, Alexandria, VA22314, 
(800) 255-3967 or (703) 
739-0500; fax (703) 739- 
0572. 

Circle 1296 on Inquiry Cord. 


A Modem That 
Means Business 

A 9600-bps full-duplex 
modem, the Viva 9642e 
includes adaptive equaliza¬ 
tion capabilities that let it 
continue to perform in spite 
of weak phone-line signals 
and high noise levels. De¬ 
signed for PCs and Macs, the 
V.32, V.42, and V.42bis 
modem virtually eliminates 
disconnects during long¬ 
distance calls, according to 
the manufacturer. 

Providing synchronous 
and asynchronous transmis¬ 
sions, the Viva 9642e sup¬ 
ports leased as well as dial¬ 
up lines. The device has a 
small LED screen on the 
front panel that displays 
eight status icons, including 
Modem Ready, Receive 
Data, Off Hook, and Trans¬ 
mit Data. It comes with 
Quick Link II communica¬ 
tions software. 

Price: $649. 

Contact: Computer Periph¬ 
erals, Inc*, 667 Rancho Con- 
ejo Blvd*, Newbury Park, 

CA 91320, (800) 854-7600 
or (805) 499-5751; fax 
(805) 498-8848* 

Circle 1297 on Inquiry Cord- 


Circle 1295 on Inquiry Cord. 


LAN-in-a-Can 
prefabricated 
network kits 
include step-by- 
step instructions. 
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800 - 445-7899 



RUN YOUR 386 TO THE MAX! 


386MAX enhances Windows by 
running resident programs simulta¬ 
neously in multiple DOS windows. 
386MAX analyzes millions of possible 
configurations and chooses the best 
configuration for your system. And 
386MAX provides an additional 64K of 
high DOS during resident program 
loading BlueMAX. the only PS/2 
specific memory manager, has all ihese 
benefits, plus BIOS compression that 
increases a PS/2S usable high DOS by 
up to 250%! 



OlMUMS 


386MAX 

LIST: $130 OURS: $i 


BlueMAX 
LIST: $155 OURS: $ 


Qualitas 


The Search is Over. 


T 


The Norton Antivirus is 



Lotus Magellan 


A Division of Voyager Software Corp 


1-800-445-7899 

Corporate: 800-422-6507 

(C0RS0FT Division) 

International: 908-389-9228 
Customer Service: 908-389-9229 
Canada: 800-445-7899 
Fax: 908-389-9227 


Magellan 2.0 is an innovative multi¬ 
function utility that combines features of 
a DOS shell, a file management utility 
and text retrieval software with 
k powerful functionality and an easy-to- 
use interface. Within this unique 
environment, you can search for 
t 4 specific information or concepts 
fit. within files, view your files as if 
m you were in the application that 
created them, and launch into an 
application, automatically retrieving the 
file you want without detouring through 
DOS. See for yourself why .Magellan 
2.0 has received 23 Industry awards. 

LIST: $195 OURS:$?9 


NORTON 

ANTIVIRUS 


POLICIES 
Phone Orders 

Mon-Fri 8:30 AM-8 PM EST, Sat 9:30-2:30 
EST. We accept MC.Visa, AMEX. Domestic 
shipments, please add S5 per item for 
shipping/handling by UPS ground. For 
domestic COD shipments, please add S3. 
Rush service available. 

Mail or FAX / International / POs 


F AXctum (908)389-8173 
Call from your FAX telephone, and follow the 
instructions to receive more information on 
the products featured abovel 

Corporate Accounts 

Call C0RS0FT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to S25 processing charge. 


the clear choice for your 
PC antivirus needs. 

The Norton AntiVirus offers virus 
detection, prevention and repair in 
one easy-to-use integrated package 
with pull down menus and mouse 
support. Free continuous updates are 
available through Symantec's 24 hour 
virus Newsline, facsimile service, or 
BBS. Norton AntiVirus' automatic 
virus detection runs behind the 
scenes to alert you of virus infections 
under Windows 3 0 and DESQview 
5.1. The Norton AntiVirus also scans 
for viruses and repairs infected files 
on any or all network drives. 


LIST: $129 


SYMANTEC. 






















JVIKS TOOLKIT 

Does This Look Like UNIX to You? 

Of course it does, hut it's not UNIX, it's 
ihe MKS Toolkit, b full emulation of the 
UNIX operating system. The MKS 
Toolkit brings the Kook and fe bI of U NIX 
to DOS or OS/2 on your PC. Ydu‘ 11 got 
these powerful tools: 

*MKS Korn Shell 
•MKS vi editor 
•Auvk Programming Language 
•Plus over 150 tools including grep. 
find-tar, ed, find sod. 

The MKS Toolkit not only provides art excellent UNIX programming 
environment. but it is also ideal for new users trying to learn UNIX. 
List: S249 Ours: S199 


Oil SWITCH-ASH 

Or. Switch-ASE turns any size dBase lan¬ 
guage application into a PAM resident 
(TSR) program, ISP's created with Dr. 

Switch-ASE occupy only 1BK of RAM. Dr. 

Swisch-ASE includes cut, paste, timer, 
alarm, macro playback and DOS shell 
functions. Supports Clipper 387/5,0, dBase 
111 PLUS, tIBASE IV, Fox BASE* and all 
FoxPro versions. Dr, Switch-ASE can use both Expanded and 
Extended memory and is fully network compatible. 

List: SI 79 Ours: ST53 


TQOIS.I1++ C++ CLASS LIBRARY 

Tools,h++ is "The Standard" in C++ classes. 

Tools.b++ delivers all the essential classes 
including Strings, Dates, Times, BTree, 
complete Collection Classes, Regular Ex¬ 
pressions. Linked Lists. Queues, Stacks, & 
more! AIJ classes support isomorphic per- 
s i ste n c e. Version 4,0 prow i d e s Win dews 3.0 
DDE & Clipboard support, & DLL compiling. Tools.h++ is a great 
example of how to write true C++ code with smaller executables, code 
sharing, & effortless maintenance. Tools.h++ does your dirty work for 


you I 

List ST99 Ours $179 



WmdaWsMAKER ^ 1 PROFESSIONAL 

The fastest way lo create Windows applica¬ 
tions. Generates the Windows, EXE w/cnmp I etc 
source & production fi les {no royalties). Point & 
Click to define the user interface. Animate your 
design lo instantly test its look & feel. Make 
changes on the fly without compiling. Custom 
code is preserved during code regenera¬ 
tion, A state-of-the-arl programming tool. 
Supports C++. 


List: S995 Ours: $795 







386/486 Development 

Intel 386/486 Cods Builder 489 

Uhey EM/32 w/OS 386 T119 

Ph a rLa p 3B6 Dos Exte n der 439 

PharLap 306 VMM 259 

Watcom C Prof, 386 1009 

Watcom Fortran 386 929 

Zortech C++ D&veL 3.0 539 

Asse m bl y/D is assembly 

Adva ntag e Disasse mb I er 273 

ASM Row Professional 179 

MS Macro Assembler 6.0 105 

So u re e r w/ B1Q S Pro- Pro c. 1 109 

Spontaneous Assembly 163 

Turbo Debugger 6 Tools 105 

Visible Computers 286 83 

Basic Compilers 

MS Basic Prof. Dev. Sys. 349 
MS Quick Basic 69 

Visual Basic 139 

Basic libraries & Utilities 

DB/Lib Professional 142 

Dialogic 65 

GraphPak Professional 129 

ProBas 135 

ProBas HyperHelp Toolkit 109 

ProBas Telecom Toolkit 70 

Pro Math 94 

Pro Screen 09 

P.D.Q, 129 

Qutc kPak Prof essi onal 179 

QuickScreen 129 

QuickWindows Advanced 119 


C File Management 


Btrieve 

479 

C Date Manager 

259 

Code Base 4.2 

225 

c-tree Plus 

459 

Essential Btree 

159 

Faircom SQLServer 

419 

Toolbox, Prof. Edition 

935 

Toolbox, Special Edition 

635 


Thousands mom 

products uvallahlcT 
It ymi don t MX wluil VIMJ 
want, cull us anywnjri 


C General Libraries 


C Function Library 79 

C TOOLS PLUS 109 

C Utility Library 199 

G roe rite at Functions 179 

Greenleaf Superfunc, 239 

Turbo C Tools 109 

C Memory Management 

'C EMM 169 

HEAP Expander 72 

Hold Everything 149 

C Screens 

C Worthy 359 

Green! eaf Data Wi ndows 315 
Ml-SCREEN XL 129 

Panel Plus II 395 

Vermont Views 415 

Vitamin C 289 

VC Screen 125 


Guaranteed Best 

C- Additional Products 

Bar Code Library 

319 

Prices’ 


Clear Plus for C 

169 



Code Check 

479 



C Doc 

169 

C/C++ Compilers 


MKSLEX&YACC 

197 

Borland C++ 

325 

Objective C 

239 

Instant C 

449 

Oxygen 

CALI 

Microsoft C 6.0 

333 

PC Lint 

105 

MB QuickC 

69 

PC VACO Professional 

459 

MS QuickC w/QulckASM 

139 

TimeSlicer 

279 

Turbo C++ 

69 


Watcom C Professional 

419 

C-Translators 


Zortech C++3.Q 

339 

BAS-C 

339 

Developer's Edition 3,0 

599 

Commercial 

799 

Science & Eng. 3,0 

849 

2B6 Version 

1029 



FOR-C 

539 

C/C++ Bundles 


w/Source 

849 

Microsoft C w/ 


C++ Libraries/Utilities 


PC Lint 

419 

3 in 1 for C++ 

169 

Pharlap 296 Dos Ext 

743 

C++Views 

419 

Window D aval .Tool kit 

539 

Codebase ++ 

225 

Zortech C++ 3,0 w t 


Greenleaf Comm ++ 

289 

Windows MAKER Prof, 

395 

M++ 

265 

C-Code Generators 


M++ r addit, products 

Rogue Wave Math.h++ 

CALI 

179 

C Source w/ Source 

479 

Rogue Wave Tools.h++ 

179 

Logic Gem 

105 

TIER 

399 

PRO-C 

695 

Win++ 

225 

C Communications 

Breakout II 

m 

Zinc Library 
w/source 

Cobol 

179 

269 

C Asynch Manager 

139 


Essential Comm 

259 

Micro Focus COBOL/2 

749 

Greenleaf Comm Lib 

287 

w/ TOOLSET 

1499 

Greenleaf ViewComm 

319 

Personal COBOL 

129 

SilverComm C Asyncb 

215 

MS COBOL 

629 

View 232 

149 

Healia COBOL 

849 


Database Development 


Clarion Personal 

72 

Clarion Professional 

525 

Clear Plus for dBase 

169 

Clipper 

521 

D Clip 

192 

Database Graph, Toolkit 

259 

dBASEIfU 

47S 

dBASEIV 

495 

dBase IV Devel. Edition 

045 

dBFast Plus 

269 

dGE 

249 

Of. Switch ASE 

1.63 

Flipper 

249 

FoxBASE 

249 

FoxPro 

4B9 

FUNCKy Library 

225 

Paradox 3,5 

549 

Quicksilver 

413 

RBR Code Generator 

129 

R&R Report Writer 

219 

SilverComm 

215 

Silver Pak 

299 

Superbase 4 

619 

Ul II Touch & Go 

315 

Ul Programmer II 

475 

Debuggers 


MiiltiscopeDshuggeriDOSl 

99 

Periscope Debuggers 

CALI 

Documentation 


All Clear 

229 

Easyflow, Interactive 

125 

Source Print 

74 

TreeOiagremmer 

74 

DOS Extenders 


Ergo 0S/286 Dev. Kit 

623 

PharLap 236 DOS Extender 

439 

Editors 


Brief 

CALL 

KEDIT 

125 

Multi Edit 

89 

Multi Edit Professional 

159 

Norton Editor 

85 

Sage Prof. Editor 

249 

SPF/PC 

199 

Vedit Plus 

ITS 

Wylbur 

179 

EDIX 

155 


Call TAXcetem 
(908) 389-8173 
fur in stunt additional 
information on the 
best selling products 
highlighied in the 
green shaded areas. 


Embedded Systems 


C6 TO PROM 

123 

Link & Locate 

329 

Paradigm LOCATE 

35 

Expert Systems 


Best Choices 

79 

Logic Gem 

IDS 

Fortran 


Lahey F77L 

535 

Lahey Personal FORTRAN 

89 

MS FORTRAN 

233 














Graphic Libraries 

Baby Driver 

199 

Essential Graphics 

189 

Graf/Drive Plus Developers 

119 

GrafPrint Personal 

59 

GrafPrint Plus 

119 

GSS Graph. Dev. Toolkit 

685 

Halo 

279 

Halo Professional 

395 

Halo Windows Dev. Toolkit 

419 

Menuet 

279 

PCX Effects 

89 

PCX Programmer s Toolkit 

199 

PCX Text 

119 

Sunshow Products 

CALL 

Turbo Geometry Library 

179 

Victor Image Library 

179 

Link Profilers 


Blinker 

225 

Charge 

89 

Plink86 Plus 

335 

.RT Link Plus 

295 

OS/2 


CASE/PM for Cor C++ 

1895 

MS OS/2 Present. Mgr.Tkt 

349 

Smalltalk/V PM 

395 

Pascal 


Asynch Library 

135 

Object Professional 

149 

Power Tools + 

109 

Topaz 

89 

Topaz Multiuser 

135 

TSR's Made Easy 

45 

Turbo Magic 

169 

Turbo Pascal for Windows 

169 

Turbo Pascal Professional 

209 

Turbo Pascal 6.0 

105 

Turbo Plus 5.5 

155 

Turbo Professional 

99 

Turbo Vision Toolkit 

109 


Programmer's Paradise — 
For Service, Selection, 
and Savings! 


Prototyping 


Dan Bricklin's Demo II 

265 

Show Partner F/X 

355 

Version Control/Make 


MKS MAKE 

119 

PolyMake 

149 

Professional PVCS 

419 

Sourcerer's Apprentice 

399 

TUB 

119 

5 Station LAN 

255 


Windows Development 


3 in 1 for C 89 

ABC Flowcharter 269 

Actor 199 

Actor Professional 399 

dBFAST/Windows 269 

dbxSHIELD 549 

DialogCoder 479 

Drover T oolbox/Wind. 239 

InstallSHIELD 369 

KnowledgePro Windows 569 
LogSHIELD 369 

MemSHIELD 369 

MS Windows Devel. Tlkit 349 
Muttiscope for Windows 289 
ObjectVision 95 

Protoview 625 

RFFlow 115 

Sage Control Pak 535 

Smalltalk/Windows 395 

Spinnaker Plus 349 

Toolbook 349 

Whitewater Res. Tlkt CALL 

WindowsMaker 635 

WindowsMaker Prof. 


The new summer catalogs 
are here! 

If you haven't received 
one. call us today! 


Utilities 

386 MAX 114 

AboveDISC 64 

AboveMEM 75 

Blue MAX 135 

Central Point Backup 69 

DIS DOC Professional 225 

Dynamic Memory CtL 72 

HiJaack 139 

Hold Everything 159 

Info Spotter 69 

Label Master 399 

MKS TOOLKIT 

Move'em 79 

Norton Anti-Virus 99 

Norton Commander 99 

Norton Utilities 5.0 129 

Opt-Tech Sort/Merge 119 

Paranet Turbo 72 

PC Tools Deluxe 6.0 95 

Precursor 79 

SpinRite II 65 

Squish Plus 75 

SunShow Image Libry. CALL 

Switch-lt 90 

Tree86 69 

UpShot 89 

Zeno 239 


Windows Applications 


Communications 


Crosstalk for Windows 

125 

Dynacomm Asynch 
for Windows 

189 

Faxit for Windows 

129 

WIN Connect 

82 

WinFax 

49 

Environment 


Windows 3.0 

99 

w/ MS Mouse Bus 

159 

Oatabase & Forms 


dBFAST/Windows 

269 

FormBase 

CALL 

Object Vision for Windows 

95 

SQL Windows 

1199 

Superbase 4 Windows 

425 

Graphics/Publishing 


Adobe Illustrator/Wind. 

299 

Adobe Streamline/Wind. 

269 

Arts & Letters 


Graphics Composer 

245 

Graphics Editor 

419 

Corel Draw 2.0 

389 

Micrografx Designer 

485 

Micrografx Charisma 

345 

MS PowerPoint 

319 

OmniPage 386 

469 

OmniPage Professional 

655 

PageMaker 

499 

PC Paintbrush/Windows 

53 

Publisher's Type Foundry 

385 

Ventura Publisher 

585 

Spreadsheet 


MS Excel 

319 

Wmgz 

339 


L tut run teed Rest Prices* 

Products listed here arc backed 
by the following guarantee 
Should you tec one of these 
products listed ai a lower price 
m another ad In this magazine. 
CALL US! 

We'll heal the price, and Mill 
offer our wine quality service 
and support 

Term* of nITer: 

• Offer good through July 31. 19VI 

• Applicable to pacing on current 
versions of software lined 

• July issue prices only 

• Offer does not apply inwards 
obvious errors in competitors' ads 

'Subject to same terms and 
conditions 



RnnwIfidgePif} WINDOWS 

Use KnowledgePro to build fast, roy¬ 
alty free Windows applications in 
record time. Interactive design tools 
and a rich object-oriented language 
combine rapid development with 
low-level control. Built in hypertext 
and expert system features let you 
create smart, easy-to-use solutions. 

Use DDE to create intelligent front- 
ends for Windows programs like Ex¬ 
cel, Word and Superbase. Add your own extensions with DLLs 
written in C, or C++. 

List: S6B5 Our.s:S55!J 


3-in-l C*+VERSION 

The first case tool for window program¬ 
mers. It consists of a Screen Designer 
and a C++ Code Generator. The C++ Ver¬ 
sion emphasizes the window object- 
oriented design rather than just win¬ 
dow programming. The detailed ex¬ 
amples discuss the advantages of ob¬ 
ject-oriented design of data encapsula¬ 
tion, inheritance and dynamic binding. The design differ¬ 
ence between C and C++ code provides you an excellent 
instruction to master object-oriented design 
List: S199 Ours: $159 

Bundle Offer 3-in-1 C++ and Borland C++ 

List: S694 Ours: S419 



ATTENTION CORPORATE CUSTOMERS 

Call (800)422-6507 

► Select from over 5,000 titles—and we special order too! 

* Get quick delivery at great prices on Microsoft, Borland, 
Lotus...etc. We buy software directly from all the major 
publishers, and keep plenty of stock on hand. And we're 
now an authorized IBM software dealer! 

• Ask about volume purchase agreements, contracts, and 
personally assigned inside & outside sales representatives. 

CORSOFT is a Division of Voyager Software Corp 



A Division of Voyager Software Corp 

1163 Shrewsbury Ave., Shrewsbury, NJ 07702 


1-800-445-7899 

Corporate: 800-422-6507 

(CORSOFT Division) 

International: 908-389-9228 
Customer Service: 908-389-9229 
Canada: 800-445-7899 
Fax: 908-389-9227 
FAXr/tem 908-389-8173 


POLICIES 
Phone Orders 

Mon-Fri 8:30 AM-8 PM EST, Sat 9:30-2:30 
EST. We accept MC, Visa, AMEX. Domestic 
shipments, please add S5 per item for 
shipping/handling by UPS ground. For 
domestic COD shipments, please add S3. 
Rush service available. 

Mail or FAX / International / POs 

Phone number required with order. 


FA JLatera (908)389-8173 
Call from your FAX telephone and follow the 
instructions to receive more information on 
the products featured above! 

Corporate Accounts 

Call CORSOFT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to $25 processing charge. 

* All prices subject to change without notice. 


CircU 229 on Inquiry Card. 





















WHAT'S NEW 


NEWS 


• PROGRAMMING SOFTWARE 


Alpha Aims 
to Empower 
MIS with PPL 

A lpha Software, which 
made its mark with its 
Alpha Four relational data¬ 
base for people who don't 
want to struggle with dBase 
programming, hopes to have 
the same effect on the pro¬ 
gramming world with Alpha 
RPL (Resident Program¬ 
ming Language), 

Alpha RPL lets you 
create memory-resident ap¬ 
plications, integrate diverse 
DOS applications, and auto¬ 
mate complex and repetitive 
tasks- It does this without re¬ 
quiring strong C or assem¬ 
bly language programming 
skills. You can use RPL to 
modernize awkward or out¬ 
dated user interfaces- Al¬ 
pha RPL can also read 
records from DBF files. 

The Alpha RPL Main¬ 
frame Edition supports 
HLLAPI (High-Level Lan¬ 
guage Application Program¬ 
ming Interface), IBM's 
high-level protocol for main¬ 
frame sessions. 

Price: $595; mainframe 
version, $995; mainframe 
run-time version, $95 to 
$149, depending on volume. 
Contact: Alpha Software 
Corp., 1 North Ave,, Bur¬ 
lington, MAO 1803, (617) 
229-2924; fax (617) 272- 
4876* 

Circle 1298 on Inquiry Card, 


Debugger 
for System 7.0 

I com Simulations' TMON 
Professional, a multiwin¬ 
dow monitor/debugger, is 
designed to directly address 
the needs of System 7.0 de¬ 
velopers* In addition to 
supporting the 680x0 fam¬ 
ily, the FPU, the paged 
memory management unit, 
and full 32-bit addressing 
capabilities, the tool is 
compatible with the virtual 



IhBIHUG] 


Menu i 


, Shadow! 

SelectC 


ire«! 


With Alpha RPL, you can test procedures without leaving the 
editor. A pop-up menu , which was created visually, appears near 
the code that produces it, and which was generated by RPL . All 
of RPL’s tools are memory resident, which means you can debug 
your RPL programs on top of the applications they are designed 
to control. 


memory and the Process 
Manager of System 7.0, the 
company says. 

Price: $249.95; upgrades, 
$ 100 . 

Contact: Icom Simula¬ 
tions, Inc., 648 South 
Wheeling Rd., Wheeling, 

IL 60090, (800)‘877-4266 or 
(708) 520-4440; fax (708) 
459-3418* 

Circle 1299 on Inquiry Card. 


An Alternative 
to ResEdit 

T he best things in life 
are free unless you're a 
Mac programmer tired of 
working with ResEdit. 

Mathemaesthetics says 
Resorcerer 1.0 offers two 
main improvements—a 
more stable environment and 
a better user interface- 
over Apple's free ResEdit 
utility for editing Mac re¬ 
source files. Resorcerer pro¬ 
tects against the corruption 
of files and the loss of data 
by always working with a 


copy of the file. Changes 
aren't committed until you 
save the file. 

Re sorcerer contains dedi¬ 
cated editors for over 40 re¬ 
source types, plus an ex¬ 
tendable Custom Resource 
Editor for editing private 
and less common resource 
types. Each editor follows 
the documented format for 
each resource and has a sin¬ 
gle-window interface to 
make the job easier. The 
single-window editing envi¬ 
ronment makes all re¬ 
sources and their attributes 
available in one window in¬ 
stead of multiple open win¬ 
dows. And all the editors 
let you back out before com¬ 
mitting local changes. 

As you'd expect from a 
product that has to compete 
with something that's es¬ 
sentially offered for free, 
there are many other fea¬ 
tures* Resorcerer requires a 
Mac Plus with a hard disk 
drive and System 6*0 or 
higher. 

Price: $256. 

Contact: Mathemaesthet¬ 
ics, Inc*, P.O. Box 67-156, 
Chestnut Hill, MA 02167, 
(617) 738-8803. 

Circle 1300 on Inquiry Card* 


Just One File 
Does It All 

T he Andsor 3*2 develop¬ 
ment system for creating 
accounting, management, 
inventory, manufacturing, 
and other business applica¬ 
tions lets you create database 
applications where every¬ 
thing—procedures, data, 
screens, and menus—are 
stored in a single DOS file. 
The unified environment 
offers several advantages to 
developers, including no 
file restrictions, no memory 
management problems, no 
overlays, and better data 
integrity. 

The Andsor system con¬ 
sists of one module that re¬ 
quires about 280 KB of 
RAM. The environment 
maintains in memory some 
of the objects from the disk 
database. At each moment, 
this memory object space is a 
logical subset of the entire 
object space of the applica¬ 
tion, the subset most 
needed at the time. Virtual 
memory management, com¬ 
bined with caching tech¬ 
niques, continuously ad¬ 
justs this memory object 
space, giving you the il¬ 
lusion that each object in 
the database is always 
available* 

Andsor continuously up¬ 
dates the database as the ap¬ 
plication executes. You 
don't have to worry about im¬ 
plementing complicated 
transaction management with 
commit/rollback logic. 

Although a 286 system is 
recommended, the company 
says the application runs 
fine on an 8088. The system 
is network ready. 

Price: $285. 

Contact: Andsor Research, 
Inc., 390 Bay St., Suite 
2000, Toronto, Ontario 
M5H 2Y2, Canada, (800) 
766-1141 or (416) 245- 
8073; fax (416) 240-8473. 
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Testing The F-15 Fighter 



The Challenge 


Every time he straps in, a 
military pilot puts his life on 
the line. He trusts his aircraft to respond instantly in split- 
second supersonic maneuvers. Constant testing and re¬ 
testing of his jet's hydraulic control systems are essential 
to assuring success—and survival. 


The Application 


HR Textron's F-15 STS 

_ Test Stand takes the 

computer-controlled hydraulic system that controls a 
jetfighter’s flaps and ailerons through tests that simulate 
flight situations. A graphical user interface includes test 
fail dialogue boxes and menu trees that lead the operator 
through a complex series of diagnostic procedures. Limit- 
testing, self-calibration and archiving of results are 
handled by the test stand’s integrated database. 


The Solution 


The system software for the 
test stand was developed 
using the db_V!STA III DBMS from Raima. Rich 
Rutkowski, Director of Engineering for the project, 
looked at the relational database products available and 
determined that they fell short of the design specifications. 
"Only db_VISTA III handled the complex data relation¬ 
ships, and also provided the speed and portability 


db_VISTAIII 

Database Management System 


necessary for this application. 
We're not close to using all the 
power and flexibility 
dbVISTAin has to offer." 

Whether in aerospace or in 
accounting, finance or 
manufacturing, critical 
applications demand the 
unique advantages of 
db VISTA HI: 



Over 90,000 missions were flown in the recent 
Persian Gulf conflict. AUted forces lost only 
ftve aircraft to mechanical failure — an 
incredible record made possible in port by 
exhaustive, thorough performance testing. 


• Speed — faster access to data 

• Portability — supports most environments 

• Royalty-free — increase your profits 

• Source Code Available —total programming flexibility 

Call Raima and find out how db_VISTA III can pass your next 
application development test. 


$195 


Special db VISTA Wwtowsl 
Developer's Edition 




Developer tfceuse only ; no! for distribution. 


■ OS/2 


Call: 1-800-db-RAIMA 

(1-800-327-2462) 


In Washington State call: 
(206) 747-5570 
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RAIMA' 

CORPORATION 


Relational R-tree indexing. Network date model. Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referenda] integrity, 
1 Supports: MS-D05 t MS Windows, UNIX, SCO UNIX, SunOS, QNX, VMS, Macintosh, OS/2 compatible. Most C Compilers and LANs supported. 

Raima Corporation 3245 146th Place S.E, s Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 

Raima European Sales Office: 31 3480 31377 Fas; 31 3480 11277 1 nternational Distrihu lors: Australia ; 61 2 419 7177 Austria: 432228139838 Belgium: 32 2 734 9818 B razil: 55 11 S31 5297 Cenl ral A merica: 
506 28 07 64 Denmark: 45 42 887249 Finland' 358 80405350 France: 33 1 46 09 27 84 Germany: 49 7022 34077 Hah: 39 49 829 1285 japan: 81 33 865 2140 Me\ic»: 52 83 49 53 00 The Netherlands 11 250,3 
2631 2 Norway: 472 448855: 472 384888 Singapore: 65 294 6714 Swede n: 46 13 ill 588 Switzerland: 41 64 517475 Ta fwa n: 886 2 552 3277 Turkey: 90 I 152 05 16 United Kingdom: 44 992 50091 9 Uruguay: 
59B 292 0959 l'KSR; Ell 22 35 99 07: 812 292 7210 Copyright ©/99/ /farmer CffrpvretHan.AU rights reserved <lb ts registered hi the USJ^afent and Trademark Office. 
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Tk E FOLLOWING PRICES 
MAY BE SO SURPRISING, 
YOU’LL PROBABLY WANT 
TO SIT DOWN. 

NEAR A PHONE. 


Tandon Computers cost a lot less than other computers. Here’s the 
surprising part. Tandon Computers also come fully loaded with a number 
of standard features you won’t find on most other machines. 

And we didn’t stop there. With any Tandon Computer, you also get the support 
you’d expect from a $400 million company with fifteen years of manufacturing 
and design experience. Like prompt delivery, a one year limited warranty, on site 
service, and helpful toll-free tech support. We even offer a special leasing 
program. And if for any reason you’re not pleased, 
you get a full refund within the first 30 days. 

So if you want a great computer at a great price, why not give Tandon a call 
right now. After all, you’re already sitting next to the phone. 



TO ORDER DIRECT, CALL NOW: 

800 - 800-8850 

FAX 805-529-8408 












$ 2,499 

LEASE: AS LOW AS S143/MONTH. 


$ 3,495 

LEASE: AS LOW AS 8123/MONTH. 



$ 1,999 

I .EASE: AS U)W AS 1114/MONTH. 



$ 2,999 

LEASE: AS LOW' AS 8105/MONTH. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 9 
80386SX running at 16 MHz. Supports 
optional 80387SX math coprocessor. 
Me m ory: I MB standard. 

Storage: 1.44MB diskette drive. 40MB 
IDE hard drive, (Upgradeable to 
100MB) 

Video: Dual panel EL backlit VGA LCD. 
Supports external monitor. 

Order now and receive 
a World Port Pocket Modem 
(S359 Value) at no charge. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 
80386SX running at 20 MHz. Supports 
optional 80387SX math coprocessor. 
Memory: 2 MB standard. 

Storage: I 44MB diskette drive. 30MB 
IDE hard drive. 

Video: Paper white VGA, non glare 
CCFT backlit LCD. 32 grey shades. 
Supports external monitor. 

Call for information on our 60MB hard 
drive model. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 
80386SX running at 20 MHz. Supports 
80387SX math coprocessor. 

Memory: I MB standard. 

Storage: 1 2MB OR 1.44MB diskette 
drive. 40MB IDE hard drive. 

Video: VGA monochrome display. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 
80486 running at 25 MHz. 

Memory: 2MB standard. 

Storage: I 2MB OR 1.44MB diskette 
drive. 

Video: VGA monochrome display. 

C -all for information on our 
SL 186 Upgrade Package and 
additional option*. 



$ 1,199 

LEASE: AS Ii)W AS S69/MONTH. 


$ 3,199 

LEASE: AS LOW AS SU2/MONTH. 


$ 7,299 $ 7,699 

LEASE: AS LOW AS $183/MONTH. LEASE: AS LOW AS S19Q/MONTH. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 
80386SX running at 16 MHz. Supports 
8038 7SX math coprocessor. 

Memory: 1MB standard. 

Video: VGA monochrome display. 
Options: I 44MB diskette drive. 40MB 
IDE hard drive. Additional options avail¬ 
able. Please call for details. 

Call for information on our 286/N Low 
Profile. Network Station, starting at $949. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 

80386 running at 33 MHz. Supports 

80387 or Weitek r%< 3167 math 
coprocessors. 

Memory: 4MB standard. 

Storage: 1 2MB OR 1.44MB diskette 
drive. 110MB IDE hard drive. 

Video: V GA monochrome display. 

Call for information on our 386/25 
Desktop. 


STANDARD CONFIGURATION 
Microproce s sor and Main Board: Intel 
80486 running at 33 MHz. Supports 
Wfeitek 4167 math coprocessor. 
Memory. 4MB standard. 

Storage: 1 2MB OR 1.44MB diskette 
drive. 200MB IDE hard drive. EISA 
caching SCSI controller available. 
Video: VGA monochrome display. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 
80486 running at 33 MHz. Supports 
Wcitck 4167 math coprocessor. 
Memory: 4MB standard. 

Storage: 1.2MB AND 1.44MB diskette 
drives, 200MB IDE hard drive. EISA 
caching SCSI controller available. 
Video: V GA monochrome display. 

Tandon Tower 386/33 

$ 4,199 

LEASE: AS LOW AS 8121/MONTI I. 
Call for additional specifications. 


ATTENTION: 

We have a special offer so big it won't fit on this page. 
To find out what it is. just pick up the phone. 


Options and Custom Configurations 

• Hard Drive's, Diskette 

• VGA and Super VGA 

and Optical Drives 

Monitors 

• Modems 

• Additional Options 

• Memory Expansion 

Available On All 

Systems. Please Cal 1. 

• Coprocessors 


• 30 Day Money Back 

• 24 Hour Tbll-Free, 

0001*8X1100 

On Call Technical 

• l-\fear Limited 

Support 

Warranty 

• On-Site Service 
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WHAT'S NEW 


NEWS 


• BUSINESS SOFTWARE 


Project 

Management for 
the Rest of Us 

S ymantec’s On Target 
project management 
program for Windows 3.0 
is designed for managers re¬ 
sponsible for multiple proj¬ 
ects but lacking training in 
formal project management 
methods. The program’s in¬ 
terface lets you pick a par¬ 
ticular event, move it earlier 
or later in time, and con¬ 
nect it to other events or 
people. 

On Target also has out¬ 
lining capabilities, similar to 
those of Excel 3.0. A Force 
to One Page feature lets you 
squeeze any chart, no mat¬ 
ter how large, onto a single 
page. As the program does 
this, it automatically adjusts 
the font sizes. On Target is 
LAN-compatible and sup¬ 
ports file locking. 

Price: $399. 

Contact: Symantec Corp., 
10201 Torre Ave., Cuperti¬ 
no, CA 95014, (408) 253- 
9600; fax (408) 253-4092. 

Circle 1302 on Inquiry Card. 


Contact 
Management 
for All 

D iamond Data Manage¬ 
ment, developer of the 
network-ready Prospector 
contact management pro¬ 
gram, has rewritten the 
program so that it’s suitable 
for both the office and the 
laptop. The company says 
that the program’s compact 
and variable-length file 
structure lets you store a 
large number of records in a 
relatively small space. By 
being network ready and 
compact, Diamond Pros¬ 
pector 1.10 lets a business 
use the same program on 
the road and at the home 
base. 



On Target draws on familiar metaphors, such as spreadsheets, 
outlines, and bar charts. 


The program has search 
and sort capabilities and a 
special video mode for 
hard-to-read laptop screens. 
Other features include a 
built-in word processor and 
the ability to automatically 
load a contact’s city, state, 
and area code information 
when you provide the ZIP 
code. 

Price: $195. 

Contact: Diamond Data 
Management, Inc., 740 
North Pilgrim Pkwy., Elm 
Grove, WI 53122, (414) 
786-9000. 

Circle 1303 on Inquiry Card. 


Every Keystroke 
Saved Makes 
a Difference 

D atacap, developer of 
the Paper Keyboard 
series of data-entry applica¬ 
tions for the Mac and Win¬ 
dows on the PC, now offers 
a professional version for 
Windows that increases the 
number of forms it can pro¬ 
cess per minute. The new 
program also has an easier 
configuration process than 
the previous version. 

Paper Keyboard Pro will 
process up to 16 pages per 


minute by supporting high¬ 
speed document scanners 
such as those from Fujitsu, 
Canon, Bell & Howell, Ri¬ 
coh, and TDC, Datacap 
says. The program also sup¬ 
ports lower-end scanners. 

The program recognizes 
constrained handwriting, the 
type of block-letter printing 
often used to fill in forms. It 
combines optical character 
recognition and handwriting 
recognition to reduce the 
time operators spend keying 
in information during the 
data-entry process. 

After an initial config¬ 
uration, you can scan in doc¬ 
uments and view an image 
of each completed form, fix¬ 
ing any recognition errors 
there on the spot. The new 
Pro version supports Dy¬ 
namic Data Exchange for the 
automatic transfer of data. 

Datacap says you can use 
the application for market re¬ 
search and other high-vol¬ 
ume data-entry jobs. 

Price: $1495. 

Contact: Datacap, 5 West 
Main, Elmsford, NY 10523, 
(914) 347-7133; fax (914) 
347-7136. 
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Two Programs 
for the 

Canadian GST 

G reat American’s Cana¬ 
dian Goods and Ser¬ 
vices Tax Kit works in the 
accrual-based One-Write 
Plus Accounting System 
2.06D and the cash-based 
Money Matters 2.0 ac¬ 
counting program. The kit is 
for businesses that need to 
comply with the tax require¬ 
ments introduced on Janu¬ 
ary 1, 1991. 

Price: $16. 

Contact: Great American 
Software, Inc., 615 Amherst 
St., Nashua, NH 03063, 
(603) 889-5400; fax (603) 
881-9337. 

Circle 1305 on Inquiry Card. 

M -USA, developer of 
the Pacioli 2000 ac¬ 
counting program for the 
PC, now offers a Canadian 
Goods and Services Tax 
version. Pacioli 2000, suit¬ 
able for single-user or net¬ 
working environments, in¬ 
cludes eight modules in one 
system: general ledger, debt¬ 
ors accounts, creditors ac¬ 
counts, stock control; invoic¬ 
ing, purchasing, budgeting, 
and auditing. 

Pacioli 2000 has a sam¬ 
ple chart of accounts with up 
to 36 open on-line periods 
and five costing systems, in¬ 
cluding first-in/first-out 
and last-in/first-out. The 
program supports an un¬ 
limited number of users, 
multilevel password protec¬ 
tion, and file and record 
locking. 

Price: $99.95 Canadian. 
Contact: M-USA Business 
Systems, Inc., 17440 North 
Dallas Pkwy., Suite 207, 
Dallas, TX 75287, (800) 
668-0454 or (214)931- 
0024; fax (214) 407-0914. 
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Your business is safe with us. 



Well help you keep your business rolling. With our 4 megabyte diskettes 
and 3M Magnus" 1.35 data cartridges you have a whole new generation 
of data storage media for high capacity systems. So, whatever format or 
capacity your data is stored in, we’re ready when you are. 

That’s why more business protects important information on 
3M brand diskettes and data cartridges than any other brand in the 
world. Call 1-800-888-1889 ext. 4 to find out more. 

_Innovation woriang for you” 


3MIQ9P 


Diskettes and data cartridges require compatible drives. €>3M 1991. 
Magnus is a trademark of 3M. 


Worldwide Sponsor 1992 Olympic Games 
36USC380 
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NEWS 


WHAT'S NEW • SCIENCE / ENGINEERING SOFTWARE 



ProductOne can read in wireframe models in a variety of 
formats and shade them with proper perspective and lighting. 


Render Engineering Drawings 

Initially developed to help NASA visualize Venusian terrain 
from Earth-based radar data, ProductOne lets you render 
engineering 3-D models imported from a variety of pro¬ 
grams. The program supports DXF, DesignCAD-3D, 
NASA PDS, LBL, and IMG CAD files, as well as TARGA, 
PCX, TIF, GIF, and other image file formats, according to 
its developer. ProductOne requires at least a 286 with a hard 
disk drive. 

Price: $495. 

Contact: Digital ChoreoGraphics, 1763 Orange Ave., Cos¬ 
ta Mesa, CA 92627, (714) 548-1969. 
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Global Lab 
Counts 
the Objects 

D ata Translation says its 
Global Lab Image pro¬ 
gram for Windows 3.0 of¬ 
fers image-processing and 
analysis features normally 
found on more expensive 
dedicated image-processing 
systems. These features in¬ 
clude spectrum editing, 
frequency analysis, and auto¬ 
matic object counting and 
measurement. 

Automatic object count¬ 
ing helps when you need to 
count and measure tissue 
cells, defects in wafers, or 
other objects. After thresh¬ 
olding the image according to 
gray level, the software 
automatically counts and 
measures all objects on the 
screen. You can select a spe¬ 
cific object in an image for 
measurement, and the pro¬ 
gram can automatically add 
numerical labeling and object 
tracing, to keep track of dif¬ 
ferent objects. 

To analyze the structure 
and shape of objects of inter¬ 
est in images or to remove 
unwanted detail, common 
morphological operations 
such as erosion, dilation, 
opening, and closing are 
available. You can customize 
morphological operators to 
search for objects based on 
size, shape, or vertical, 
horizontal, or tilted orienta¬ 
tion. You can also use the 
program to perform precision 
frequency analysis, such as 
fast Fourier transforms, in¬ 
verse FFTs, and spectrum 
editing operations. 

The program supports 
the Data Translation Quick- 
Capture frame-grabber 
boards for the 286 and the 
PS/2 Micro Channel archi¬ 
tecture. 

Price: $2495. 

Contact: Data Translation, 
100 Locke Dr., Marlbor¬ 
ough, MA 01752, (508) 481- 
3700; fax (508) 481-8620. 
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Jandel Brews 
Mathematically 
Precise Java 

J ava 1.4, a program for 
capturing, processing, 
measuring, and analyzing 
video images, adds image 
arithmetic for adding, sub¬ 
tracting, and averaging 
images on the PC. If you 
save images to disk, you can 
add, subtract, and average 
them with the current image 
in the frame-grabber 
buffer. 


An image bit-map trans¬ 
form feature lets you transfer 
image pixel intensity modi¬ 
fications to and from the data 
worksheet and frame-grab¬ 
ber buffer. 

Java collects images from 
a video camera attached to a 
microscope or mounted on 
a copy stand and accepts 
standard composite (RS- 
170/NTSC) video signal in¬ 
put from any source, plus 
predigitized computer images 
such as CAT, MRI, ultra¬ 
sound, and others. 

Price: $1495. 

Contact: Jandel Scientific, 

65 Koch Rd., Corte Madera, 
CA 94925, (800) 874-1888 
or (415) 924-8640. 

Circle 1308 on Inquiry Card. 


A Chemical 
Bartender 
for the Lab 

Y ou may not want to 

have a drink of what this 
bartender pours. But In¬ 
Tend, the “laboratory bar¬ 
tender” for the PC, can at 
least keep you from crying 
over failed experiments due 
to calculation errors. InTend 
has three main functions: 
performing chemical and ra¬ 
dioactive calculations; 
maintaining a database of 
chemicals used in the lab 
with their vendor and storage 
location; and storing and 
displaying hazards and spe¬ 
cial precautions for each 
chemical. 

With InTend, you can 
enter the names of chemicals 
and the final volume and 
concentration needed, and 
the program will calculate 
the amount of each chemical 
to add. Ingredients can be 
solid, liquid, or stock solu¬ 
tions. The program handles 
unit conversions. When the 
recipe is completed, you 
can save it for future use. 

If you enter any two of 
weight, volume, or concen¬ 
tration, InTend will calcu¬ 
late the third. Taking into ac¬ 
count radiochemical decay, 
InTend calculates the volume 
of a radiochemical needed 
to prepare a stock solution of 
a specified concentration. It 
can also calculate the con¬ 
centration from the number 
of radioactive counts per 
minute in a specified vol¬ 
ume. You can modify In¬ 
Tend’s database of chemi¬ 
cals, radiochemicals, and 
recipes. 

Price: $150. 

Contact: GraphPad Soft¬ 
ware, 10855 Sorrento Valley 
Rd., Suite 204B, San Di¬ 
ego, CA 92121, (619) 457- 
3909; fax (619) 457-8141. 
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INTERNATIONAL 


MICROBYTES 
72IS 3 


SHORTTAKES 

Affordable 486* Based Systems from Elonex 
A Low-Cost Way to Generate Quality Fonts 
72IS-7 


WHAT'S NEW 

72IS-13 

Lea ml ns OOP Style by Play Ins Poker 
7215-43 


Olivetti Broadens Its Product Line 
7215-55 



New Advances in Safety Offer 
Full Protection from Radiation 


Recommended E1ZO Controllers for EIZO Displays 


T660 

► 

MD-fl 12-70 

94001 

P 

MD-B12-0Q 

T560I 

► 

MD-B12-70 

9-ODOI 

► 

MD-Q11, GC40 

9000 S 

► 

MD-0O7.BTO 



EIZO's E&f (Ergonomic Innovation and 
Intelligence) Series display systems are proof 
that no contradiction needs to exist between 
performance and product quality on the one 
hand and safety and low radiation on the 
other. The latest advances in visual electron¬ 
ics embodied in E&l Series displays provide 
the ultimate combination of safety and 
quality performance. The most important 
features of these exciting new professional 
display systems are elimination of harmful 
static electricity and greatly reduced low- 
frequency alternating magnetic and electric 


radiation. Specifications for radiation and 
static electricity conform to the new Swedish 
MPR-1990 standard and the values recom¬ 
mended by the Swedish Confederation of 
Professional Employees CTCO) (This option is 
only available in some countries). 

E&l Series displays have a unique saddle-to- 
saddle deflection yoke that eliminates image 
interference between two displays placed as 
close as 15 cm apart And, of course, the E&l 
Series represents crystal clarity on every inch 
of the screen — a feature that has made EIZO 
displays the first choice of working professionals. 


FLEXSCAN T66Q 20' Professional Hi-Rss 

Colour Display (TRINITRON" CRT adopted! 

• p.3l[tsti screen pitch TRINITRON* CRT* EJBfl x IU24 tegh resrolutiDn 
a High refresh is'iioSca'i frequency: AulumaUc adjustment, ft 3B 

7fftitf. Y. 55 BDH; • ArWi reflection, aifli-ilstic CRT surface panel * Lwr 
RafcaEiwi • Dynamic Ream Spar Control' System • Piolessmnal CAD 9fld 
DTP use, Supe YDA. Mae II cernpjltfle 
FLEXSCAN 9400i 

20 Professions! Hi-Res Intelligent Colour Display 

• Return Dig idly controlled wilh nimisipreccssor • 12-30 f 024 high 
resnlutmp *5.can Hreq^JEflcy- Automata adjuEfrnend, H 30 - USkHr: V: 55 

DOHz • Low todulinn *Afrti-ttllie etoulrip|y*Dyiuin!i; flaam Spol 
Tnnirni System •IhrolBSiWBJ CAD and OTP use, Super VGA, Mac II 
compatible 

FLEXSCAN T560 1 1 7 Professional Hi-Hes 
Intelligent Colour Display (TRINITRON' CRT adopted) 

• 0 . 261 ml mem [rich, ann-glnre tiesled, Hfctofc felscubclty 
tHftilTRDM* CRT nv|h Sitae taming * Picture e.gitnl-v cortraltod with 
rtiionpiQi:e^^m • l?f|fl x ID?4 Isgh resntutian •High refresh rare •Sun 
?i nq-jnney Auin mnne adfustmato; H: 3D - 76fcHz; V. 55 SHtar • L to 
RhIijIhto •Dynamic fleam 3pm Cantml Syslern • PittuslOflel CAO and 
□TP ue«. Sumer VGA. Man II comnatihla 

FLEXSCAN 908Oi 

16" Hi-Ras Intelligent Colour Display 

■ Piclm d.giinilr ■::ir.irn:I h d will) iu.ciufli(jcssser *1Q?4 x TGfi High 
raarsfuHrsn •Ihgh refresh rale • Stan frequency. Automata adjustment, 

H 3D 64kHz; V 50 BOTt: *Lrw fladialion • Arti-slalic eladricily 

• Dynamm Faces DrcuH #%sdhhI DAD and DfTP use. Super VGA, Mae II 
compatible 

FLEXSCAN 9060S 14" Hi-Hes Colour Display 

■ lilnl x ADD resalmlon •Scan frequency. Automata adfustment, 

1115.5 3a.5kHi, V: flfl 9HHz • Lnw Fladtoli nn • AdtiJMit fllectttiity 
•DynHmic Fncus drawl *Su|jer VGA, EfiA, CGA. Mac IT ctuhihelitili 



Professional Display Systems 

EIZO CORPORATION 7-35-1, Yokogawa, Kanazawa, Ishikawa 921. Japan Tel: (0762) 41 8600 Fax (0762) 41 9300 Tlx: 5122-022 EIZO J 

EIZO (UK) LTD. Genesis Business Park. Albert Drive, Sheerwater. Woking Surrey GU21 5RW Tel: (0463) 757118 Fax: (0483) 757121 Tlx: 858640 EIZO UK G 

EIZO □isIribulDra- Auatratim Mega Vision Ply Ltd. Tel |fl?J 975 1B77 .'Aurntrim HAYWARD COMPUTER + PEHIPHERJE Tel iGCfiZi 3 5232 m -Uulifium Menuda* Belgium Tfrl [02] 471 92 1 lrCyprus IMC COMPUTER CENTER LTD- TiH |5T) 5 .17644?.’ 
Dinmirt SC Metric A?S 1st: 1471 S 342G S.'Finrtiitf TEHdKI YlOV Tel: (O) 754 10£2/F«nc# INCOMA Tel: <01) 4 7.91 4 / U ?•• (*•««**»* Rein Eleklrortlfc GmbH TbI: E021M) 733-OsGpmc* MICROTEC Cumpui.r. T«l {01} 6835115 /Nms Kuif 
LASER COMPUTER LTD. Tel 735 b£tH ‘Ze#ffljj£f HANS PETERSEN LTD, T*| [01) &B09S5rJl»iy EPSON ITALIA spa. TbI. [02) 26233 t/Kww TAiiL SYSTEMS CO., LTD. Tit: 40?) 756 ■ 534 q/lipMrtr PrtiTes a icmar Syslt.n AS TbI: [02J 25-33-50.' 
PWtpptnm* Mteradrcilita Syslvms InlvmilLtinjil. Inc T B I: 619-D776.‘S<no-«ion POWERMATIC DATA SYSTEMS PTE LTD. Tel 250D5557 Jpjtln COMELTASJL lei. (01) 754 3D 0»'SMMfen Jet Dale AS Tal: [Ofih 753 31 4£;«Bf»rarimi( EXCOM AD 

Tel; 101) 7&? 31 11 fTmimimn Fira-t Inlernaliunel Cempuler, Hie. Tel (02) 717-4SOD.’TJie Hmthart&nd* Rein Elefclfon-h b.v. Tel- 1&40I 4 317 ?h Turkey ROMAR PaZARLAMA SANAVI V* TICARET A.S- Tel- 101) 15? 0S 09 

MimrtCh- :: * q|iHrral liiepoM Hi Sv, inpmtin UkM It w * ^i|4ni «h«.l i< A,Pi dwt. n: r, [ rj[>h 4 ■ lil*M4 Ml EVB 4 I n»Pnl i.«f m* M FJn Qnaibm 








































NEWS 


INTERNATIONAL MICROBYTES 


Vein Checking Could Make PCs More Secure 

i,, he ideal computer security system must be invisible to the authorized user 

- and impenetrable to everyone else. Passwords can be compromised, signa¬ 
tures can be forged, and locks can be picked. The only truly secure systems rely 
on either human presence (e.g., a security guard) or biometrics. 

Biometrics is the study of personal identification by analyzing parts of the 
body. The most common biometric techniques use fingerprints and retina scan¬ 
ning, but both suffer from poor public acceptance: Fingerprinting has criminal 
connotations, while retina scanning, which usually involves staring into a 
bright light, has aroused safety concerns. A British company now believes that it 
has found the solution by using a technique that scans the vein structure on the 
back of the hand. 

The new Veincheck uses an infrared light source and a charge-coupled-device 
camera to scan the back of the hand to reveal the internal vein structure. It then 
converts the image into a topological series of lines and positions. It compares 
this information with a database of authorized users and takes whatever action is 
necessary. 

The most promising potential application for this technology is in improved 
security for automatic teller machines. Currently, you have to put a card into the 
machine and type in a personal identification number. But with the Veincheck 
system , you would just enter the card and then briefly have the top of your hand 
scanned. The vein maps on the card and on your hand would then be compared, 
and access would be given only if the two match. 

Cambridge Consultants, the company that the British Technology Group 
chose to prove whether the technique is secure, also sees many applications in 
improving security in computer systems. In many cases, the secure computer 
room containing mainframes has been replaced by a network of PCs and file 
servers spread all over an installation. The security problems of this technology 
change are considerable, but Veincheck would give improved protection for PC 
users. A scanner fitted into the PC box or monitor would check your hand, 
allowing you access only if it recognized you. 

Cambridge Consultants hopes that the first products using Veincheck will 
become available early next year. 

—Andy Redfem 

Inmos's New Transputer Features 
“Instruction Grouper" 


I nmos has disclosed the technology of 
its new-generation transputer chip, 
called the T9OO0. The company claims 
that its new processor has a peak perfor¬ 
mance of200 MIPS and 25 MFLOP3,10 
times that of earlier transputers. 

The T9000 contains 2 million transis¬ 
tors, fabricated in a new three-layer met¬ 
al CMOS process. The chip has a 32-bit- 
integer CPU, a 64 bit FPU, 16 KB of 
cache memory, four 100-Mbps commu¬ 
nications links, and a packet-switched 
communications processor. A program¬ 


mable-memory interface can support 
mixed external memory types. These 
subunits are connected by four separate 
32-bit data paths, controlled by an on- 
chip crossbar switch; the CPU can read 
150 million words per second from the 
cache memory while the communica¬ 
tions processor transfers 30 million 
words per second over the links, the 
company said. 

The T9000 CPU is a superscalar de¬ 
sign like the Intel 860, but with some 
new twists. Much of the increase in 


NANOBYTES 


The first European company to 
announce support for Advanced 
Micro Devices* 40-MHz 3S6 was 
Opus Technology. By using the 
faster AMD version of the 386 
chip, Opus claims to be able to of¬ 
fer 486 power and performance 
at the 386 prices. The price com¬ 
parison is true in most cases: The 
PC VII 386/40 costs just £2699. □ 

Beyond VGA, there is still confu¬ 
sion about which graphics standard 
to follow, Tektite (Suffolk, 

U.K.) has announced it will con¬ 
tinue to support IBM’s 8514/A 
through a new budget adapter: the 
WIZZ 8514/A graphics accelera¬ 
tor. For £195, Tektite supplies a 
fast, low-cost adapter capable of 
displaying noninterlaced resolu¬ 
tions of up to 1024 by 768 pixels 
in 256 colors from a palette of 
256,000. By using the features 
adapter on the VGA as a signal in¬ 
put, the card does not need to 
emulate the VGA resolutions, as 
the VGA signal is passed through 
the 8514/A card to the monitor. 
The release of the Chips & 
Technologies low-cost 8514/A 
chip set provided Tektite with an 
incentive to redesign its Western 
Digital-based card and reduce 
the price by two-thirds. Tektite 
claims the new card is completely 
compatible with 8514/A at gate, 
register, and software levels. □ 

Whafs in a name? Apparently it 
depends on where you are. Nippon 
Steel Computer, a subsidiary of 
the Japanese steel giant, is selling 
its 386SX notebook computers in 
the U.S. under the name of Librex 
Computer Systems, a unit 
formed in February. But in Eu¬ 
rope, a Japanese name is more 
widely regarded as a sign of qual¬ 
ity and reliability, so the new 
European subsidiary will sell com¬ 
puters under the Nippon Steel 
name. □ 
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performance is due to faster instructions 
(e.g., single-cycle shifts and two-cycle 
floating-point multiplies). The CPU 
fetches 32 instructions at once from 
memory and can execute up to eight in¬ 
structions per cycle. The five-stage pro¬ 
cessor pipeline has a hardware “instruc¬ 


tion grouper” unit that avoids the need 
for supersmart optimizing compilers— 
which have bedeviled other superscalar 
designs—so the T9000 will run code 
compiled for the current T800 transputer 
with near-optimal efficiency. 

—Dick Pountaln 


Zortech Takes C++ a Step Further 


C ompetition for compiler developers 
has never been hotter. Now Zor¬ 
tech, the first to introduce a C++ com¬ 
piler, could heat things up even more 
with a new version. 

One of the most interesting features of 
Zortech’s new compiler, version 3.0, is 
its windows library, WinC. At the launch 
of Borland’s C++, much was made of 
Borland’s version of the almost-mythical 
“Hello World” C program that had only 
100 or so lines of code. But the version of 
“Hello World” that Zortech has using 
the WinC library is just four lines long. 
Basically, WinC can take any fairly sim¬ 
ple application (e.g., a Unix utility like 
grep) and compile it to support Windows 
3.0 without modifying the source code. 

The new compiler is available in three 
different packages. The standard edition 
(£250) includes a 16-bit compiler, a link¬ 
er/resource compiler, the WinC library. 


a Windowsmaker resource toolkit, a dy¬ 
namic code manager (similar to Bor¬ 
land’s VROOM), a Windows debugger, 
and a license-free DOS extender (a 
slightly cut-down version of the Rational 
Systems extender). 

To the professional edition (£400), 
Zortech adds a full 32-bit compiler for 
DOS, a 32-bit compiler for OS/2, li¬ 
cense-free Phar Lap 386|DOS-Extender, 
library source code, and Zortech’s Flash 
graphics routines with 386 libraries. The 
Engineering and Scientific edition 
(£600), which Zortech calls a “FOR¬ 
TRAN basher,” includes everything in 
the other two editions plus a numeric 
programming guide to the IEEE-compli¬ 
ant numerical extensions to C, the M++ 
matrix-manipulation class library li¬ 
censed from Dyad, and all the source 
code to all the libraries. 

—Andy Redfern 


PC Makers Jump on 486SX Bandwagon 


T he Which? Computer Show held re¬ 
cently in Birmingham, U.K., gave 
Intel and several major PC vendors the 
chance to show off the new 486SX chip. 
IBM, Mitac, AST Research, Nokia Data, 
Dell U.K., and Viglen all revealed desk¬ 
top machines based on the new processor. 

AST Research’s 486SX machine fits 
into the Premium II range of desktop ISA 
machines. The system comes with 4 MB 
of RAM and an 80-MB hard disk drive, 
and it is priced at less than £3000. Nokia 
Data, the Swedish manufacturer, has an¬ 
nounced a similar desktop machine 
based around the EISA bus. Pricing and 
availability had yet to be decided at press 
time. 

IBM, which didn’t attend the show, 
launched its 486SX machines at a nearby 
hotel. The company announced two 


desktop machines and two floor-stand¬ 
ing tower machines. The PS/2 Model 90 
XP 486 is almost identical to the other 
Model 90 machines, with 4 MB of RAM 
and an 80-MB SCSI hard disk drive. The 
motherboard includes provision for the 
487SX coprocessor, and the upgrade 
costs a cool £1068. Prices for the Model 
90 XP 486 start at £5030. 

Viglen, the London-based PC manu¬ 
facturer, showed a working 486SX ma¬ 
chine but said that it would only an¬ 
nounce prices and ship dates once the 
market has settled on an average price for 
systems based on the new processor. 

Dell similarly has yet to announce 
pricing and availability, but its 486SX 
machines will be available as a desktop 
PC and a floor-standing tower. 

—Andy Redfern 


WANTED: TECHNOLOGY NEWS 

Are you involved in the development of new technology or products that could affect the 
international microcomputer market? If so, we’d like to hear from you. Contact BYTE in 
the U.S. by phone at (603) 924-2638; fax: (603) 924-2552; or mail: Martha Hicks, BYTE, 
One Phoenix Mill Lane, Peterborough, NH 03458, U.S. A. 
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The RAM shortage of the late 
1980s held back PC production in 
many companies, and many com¬ 
panies swore that they would never 
get caught again. The best possi¬ 
ble insurance is to own the manu¬ 
facturing plant. To this end, 

Texas Instruments, Hewlett- 
Packard, Canon, and the Singa¬ 
pore Economic Development 
Board have invested $330 mil¬ 
lion in a joint company that will 
produce DRAM chips. The new 
production facility will be geared 
solely to produce the submicron 
CMOS wafer techniques used in 
the production of 4-, 16-, and 64- 
Mb DRAM chips. All the plant’s 
output will be sold to TI, but TI 
is obliged to sell a portion to 
Canon and Hewlett-Packard. □ 

Hutchinson Reference is using a 
Sun Sparcstation 2 workstation to 
assemble the U.K’s popular 
Hutchinson Encyclopedia , a ver¬ 
sion of which will be put onto a 
CD. The Hutchinson Electronic 
Encyclopedia will be packaged 
with all CD players that Sun sells 
in the U.K. The encyclopedia 
contains more than 25,000 entries 
and 2500 illustrations, some in 
full color. The team that is com¬ 
piling the new volume uses the 
Sparcstation to check the consis¬ 
tency of contributions from more 
than 60 specialists. It continually 
adds new items to the Hutchinson 
database, which utilizes Oracle’s 
relational DBMS. The electronic 
version will have an Open Look 
user interface. You can browse 
through the information on the CD 
or search for specific data. □ 

At the Which? Computer Show, 
Wyse showed a new notebook that 
was more notable for what it left 
out than for what it left in. The 
414-pound 386SX-based system 
comes with a 60-MB hard disk 
drive and 1 MB of RAM, but no 
internal floppy disk drive. A com¬ 
pany spokesperson said that 
Wyse research shows that users are 
more interested in a lightweight 
machine than in an internal floppy 
disk drive. ■ 
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With XI 1/AT you can cut and 
paste text, windows and partial 
images between X windows and 
Windows 3; make full use of your 
PC’s extended memory; be 
compatible with OSF/MOTIF. 


D o you run Windows 3 
on your PC? 


TCP/IP 


NFS 

X 


the 

open 

network 

standards 

now 

running 

under 

Windows 3 


X11/AT supports many TCP/IP 
transports, including PC-NFS, 
PC/TCP (both available from 
Unipalm) and Beame & 
Whiteside. 


To order XI 1/AT 
PC-NFS and PC/TCP 
Tel 0954 211797 
Fax 0954 211244 
Inti. Tel +44 954 211797 
Inti. Fax +44 954 211244 


locilm 


Unipct 


Do you want to run 
DOS, Novell, UNIX, VMS 
and mainframe sessions, 
side by side? 

Now you can run 

the X Window System too, 

using TCP/IP and NFS 

protocols. 


Unipalm offers you 

$ 


a unique product which 


integrates X windows under 
Microsoft Windows 3, displaying 
the X application windows within 
Windows 3. 


Unipalm Limited 145-147 St Neots Road Hardwick Cambridge CB3 7QJ England 
Tel 0954 211797 Fax 0954 211244 Inti Tel +44 954 211797 Inti Fax +44 954 211244 


Unipalm Training Services offer 
a range of courses, including a 
PC-based X Workshop, which 
gives plenty of hands-on XI 1/AT 
experience. Unipalm can supply 
a complete package of TCP/IP, 
NFS and XII/AT with an Ethernet 
or Token Ring card, to transform 
your PC into a colour X terminal. 


\l 1/AT is a trademark of Integrated Inference Machines, Inc Microsoft is a trademark ol Microsoft Corporation. PC-NFS and NFS are registered Circle 457 on Inquiry Card, 

trademarks of Sun Microsystems, Inc PC/TCP is a registered trademark of FTP Software. Inc. All other trademarks recognised 

PC -NFS is manufactured in the UK under licence from Sun by Unipalm PC/TCP is manufactured in the UK under licence from FTP by Unipalm Boards picture by Ralph Mercer 





• Juggling files, documentation, people and time is 
no way to manage a software project. You need to 
know who is working on what, which files are being 
changed and why. And your team should be moving 
ahead on development, not stuck in costly collisions. 

MKS RCS - Your Project Manager 

MKS RCS (Revision Control System) helps keep your pro¬ 
ject from becoming a juggling act by maintaining a com¬ 
plete history of changes to a file and giving you access to 
any of the changes. MKS RCS also automatically saves 
crucial descriptive information about each revision. 

An advanced user interface and excellent documenta¬ 
tion make MKS RCS extremely easy to use. Or if you 
prefer, you can operate from the command line. MKS RCS 
can automate every aspect of your project, handle both 
binary and text files with ease, provide unlimited branch¬ 
ing and merging capabilities and compress log files to save 
valuable disk space. 

The Bigger the Better 

The more complex your project, the more you need MKS 
RCS. In a multi-user environment, eliminate access conflicts 


4 


with locking options. Manage and track development to 
deliver your project on time, on spec and on budget. 

For individual projects, MKS RCS handles the headaches 
of recording and retrieving files. Whether you are on a 
LAN or an individual PC, MKS RCS will make you 
more productive. 

Price and Performance Leader 

MKS RCS has all the features you will ever need 
in a revision control system at a price that will fit 
your budget. 

MKS RCS for DOS is just $249; for OS/2, SCO or 386 
Unix $349. A 5-CPU LAN license for DOS is $995; for 
OS/2, SCO or 386 Unix $1,395. 

Call MKS for LAN pricing for more than 5 CPUs. 

MKS Software Management Tfeam 

Reduce the juggling act even more with the MKS Software 
Management Tfeam (MKS RCS and MKS Make). You set 
up the rules stating which files must be changed when 
other files are altered, and MKS Make automatically keeps 
those files in synch. 


Australia 03-419-0300 

03-555-4544 
Brazil 083 322 1904 

Denmark 04288 7249 

England 0763 244144 

0364 53499 
071 833 1022 


Finland 8 0 505 4536 

France 01 45 34 74 74 

01 47 81 10 11 
Germany 0551-704800 

0721 886 664 
06126 595-0 
30 852 00 45 


Netherlands 020 6 14 24 63 
Singapore 65 747 2266 

Spain 91815 0165 

Sweden 0762 704 60 

0131 247 80 
0314 060 25 
Switzerland 032 225 743 


MKS, MKS RCS and MKS Make are trademarks of Uortace Kern Systems tv UNIX is a trademark of AT AT 


Full 30 day money back guarantee. 


£ 


35 King Street North 
Waterloo, Ontario 
Canada. N2J 2W9 
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Affordable 
486-Based Systems 
from Elonex 



E lonex has raised the 
stakes in the PC market¬ 
place by introducing a range 
of 486-based computers with 
prices starting at £2495 for a 
monochrome machine. The 
FC-486B/25 system reviewed 
here came with a, Super VGA 
color display, 4 megabytes of 
memory, and a iOG-MB hand 
diskdrive (with a caching con¬ 
troller). 

The PC-486B/25 looks like 
any IBM AT clone with a beige 
plastic case, although it is 
bulky by current standards at 
16 by 16 by 6 inches. The front 
panel sports a recessed Reset 
key, and there is a keyboard 
lock on the right side of the 
case. The 101-key Enhanced 
keyboard is made by QTronix 
and is of rather light construc¬ 
tion—too “dicky” for my 
taste, but the feel was ade¬ 
quate. The 14-inch Super 
VGA monitor has only two 
controls for brightness and 
contrast, and it produces a dis¬ 
play of excellent clarity and 
color saturation. 

Removing the case top is 
rather awkward, involving un¬ 
doing six crosshead screws. 
The metal chassis inside has a 
single tubular bracing strut 
running fore and aft; it’s very 
rigid, although the plastic 
outer case would be vui nerable 
to really bad knocks. 

The PC-486B/25 is built 
around a passive backplane 
with five 16-bit expansion 
slots, arranged vertically so 
that cards lie flat in the case. 
The motherboard, which oc¬ 
cupies barely a quarter of the 
case floor area, contains only 
I/O circuitry: floppy and hard 
disk drive controllers, Cen¬ 
tronics parallel and RS-232 
serial I/O connectors, and 
Super VGA video based on the 
82C451 chip set from Chips & 


Technologies and capable of 
handling displays with resolu¬ 
tions of up to 800 by 600 pixels 
by six colors, Elonex also in¬ 
cludes its own two-button Mi¬ 
crosoft-compatible mouse that 
runs from the COM2 port. 
The flexible multiple-I/O 
motherboard lets you enable or 
disable virtually everything 
on it via DIP switches. For ex¬ 
ample, you can disable the on¬ 
board VGA system to intro¬ 
duce a higher-performance 
display adapter, such as the 
8514/A or Texas Instruments 
Graphics Architecture, dis¬ 
able the hard disk drive con¬ 
troller to install a SCSI card, 
and disable both serial ports 
and the parallel port. 

The bottom slot holds the 
25-MHz Intel 486 CPU card, a 
complete 32-bit computer sub¬ 
system on a full-length AT 
board. The system RAM is in¬ 
stalled onto this card in the 
form of SIMMs, and you can 
expand the memory on the 
card up to 16 MB. For an extra 
£200, you can also buy an ex¬ 
ternal 128-kilobyte memory- 
cache card that piggybacks 
onto the microprocessor card 
and supplements the 486’s 8 
KB of on-chip cache. The 
ROM BIOS is from Phoenix. 

The tiny 3 te-inch Quantum 
hard disk drive is located at the 
rear of the case, but this 100- 
MB unit, which features a 
caching controller with 64 KB 
of memory, turned in some of 
the fastest benchmark times 
that Fve seen. The PC-486B/ 
25 *s case also contains a single 
1.44-MB floppy disk drive 
and room for two more VA- 
inch devices. 

The PC-486B/25 came 
bundled with DOS 4.01 and 
Microsoft Windows 3.0.1 ran 
Microsoft Excel 3.0, Word for 
Windows, and Aldus Page¬ 


Maker 3.0 on it and was im¬ 
pressed by just how much the 
extra power of a 486 improves 
the feel of Windows; it feels al¬ 
most as fast as text mode. 

Windows arrived set up for 
the standard 640- by 350-pixel 
VGA driver, but Elonex also 
supplies a Utilities disk that 
contains several Super VGA 
screen drivers (e,g,, for Auto¬ 
CAD, Ventura Publisher, Lo¬ 
tus 1-2-3, and OS/2 Presenta¬ 
tion Manager) as well as 
Windows. An interactive in¬ 
stallation program made load¬ 
ing the right driver easy, and 
after I ran Windows Setup to 
register the driver, Windows 
appeared at a resolution of 800 
by 600pixels. Regrettably, the 
Super VGA display doesn't ex¬ 
pand to fill the whole monitor 
screen but occupies a central 
9- by 7-inch area, slightly 
smaller than the standard 
VGA display. Nevertheless, I 
found this an acceptable trade¬ 
off for the superfine text reso¬ 
lution; serif typefaces look 


better than on a VGA screen. 

The Elonex PC-486B/25 is 
yet another warning shot 
across the bows of western PC 
makers. By treating the 486 as 
just another CPU and applying 
state-of-the-art chip sets and 
production engineering meth¬ 
ods, Elonex has dispelled the 
myth that 486 machines have 
to be expensive. Inexpensive 
but by no means nasty, the PC- 
486B/25 could be the 486 ma¬ 
chine for the rest of us. 

—Dick Fountain 


THE FACTS 


Elonex FC-486B/25 

£2645 

Elonex pic. 

2 Apsley Way 
London NW2 7HE 
UK. 

44-81-452-4444 
fax: 44-81-452-6422 
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A Low-Cost Way to Generate Quality Fonts 
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G ST Software Products 
originally developed 
the Typografica outline font 
system for its Timeworks Pub¬ 
lisher program. Now the com¬ 
pany has made the system 
available to users of GEM, 
Microsoft Windows, and 
other publishing programs 
who are looking for a low-cost 
way to generate quality fonts. 

Typografica consists of 
many sets of matching-screen 
and printer-font outlines and a 
program that expands these 
outlines into fonts in point 
sizes of from 6 to 99 and in var¬ 
ious styles and orientations. I 
reviewed the Prime Collection 
disk, which contains the fol¬ 
lowing typefaces: Courier, 
Sans (i.e., Helvetica), Serif 
(i.e., Times Roman), and 
Symbols. 

The Typografica program 
is self-installing. You run it 
from a floppy disk drive and 
press the F2 key to install it 
onto your hard disk drive. The 
main program menu contains 
three options: change the ap¬ 
plication, screen, and printer; 
generate fonts; and read (or 
print) the manual. The latter 
option did not work in my case, 
but I later found a note in the 
Prime Collection’s printed 
manual saying that a disk copy 
of the manual is only supplied 
with single typefaces. 

Typografica supports sev¬ 
eral applications, including 
Aldus PageMaker, Ventura 
Publisher, Fleet Street Editor, 
WordStar 5, Timeworks Pub¬ 
lish It, Windows, and Digital 
Research GEM/3. It also sup¬ 
ports most screen types and a 
wide variety of printers rang¬ 
ing from Epson and IBM nine- 
and 24-pin dot-matrix printers 
to LaserJet printers. 

Typografica cannot gener¬ 
ate PostScript printer fonts, 
however. You can use it to gen¬ 
erate screen fonts to accom¬ 
pany PostScript applications, 
but, in general, they will not 
be identical to the hard copy. 
These remarks apply mainly 


to stand-alone applications 
like WordStar 5; Windows ap¬ 
plications give you access to 
all the printer drivers and 
screen drivers that Windows 
can install, including Post¬ 
Script. I used an 800- by 600- 
pixel Super VGA Windows 
driver, and all the Typograf¬ 
ica fonts appeared at that reso¬ 
lution. 

Having set the configura¬ 
tion, you can begin generating 
fonts. First, you choose a type¬ 
face from a menu. You then 
tick the styles (e.g., normal, 
bold, italic, or bold italic) and 
list all the point sizes that you 
want. You can also choose 
portrait or landscape orienta¬ 
tion for the printer fonts (the 
screen is always portrait) and 
width expansion or compres¬ 
sion from 25 percent to 200 
percent. 

Typografica’s maximum 
point size is currently 99, but 
several screens and printers 
have less than that (clearly in¬ 
dicated on the Generate Fonts 
menu); for example, the point- 
size range for my Windows 
setup was 6 to 36. You can 
specify point sizes to two dec¬ 
imal places for Windows ap¬ 
plications that use Hewlett- 
Packard download Soft Fonts, 
but Typografica rounds off 
fractional points for other ap¬ 
plications and only generates 
one copy of each rounded size. 


Also, be warned: Most appli¬ 
cations that support fractional 
font sizes will round points off 
when they list them in the fonts 
menu, although they still print 
them in the correct size. If you 
have enough hard disk space, 
you can create a set of match¬ 
ing screen fonts for all the 
reduced and enlarged views 
that your software supports 
(e.g., PageMaker’s 200 per¬ 
cent, 75 percent, and 50 per¬ 
cent views). 

Typografica holds fonts in 
separate files for each style 
and point size, with filenames 
that encode most of these attri¬ 
butes (e.g., SRF012RM.VGA 
is a 12-point Serif Roman 
screen font for VGA displays). 
Under Windows, Typografica 
then merges these files into a 
single .FON file for each type¬ 
face, containing all the differ¬ 
ent sizes. Windows can’t cope 
with individual font files that 
are larger than 64 kilobytes 
(although the final .FON file 
may be bigger). 

I tested Typografica under 
Windows 3.0, and both Page¬ 
Maker and Excel 3.0 happily 
accepted the fonts. Typograf¬ 
ica automatical ly updates your 
WINDOWS.INI file so that 
bona fide applications can 
find the fonts immediately. 
Microsoft Word for Windows 
would not recognize the new 
fonts at first, until a knowl¬ 


edgeable friend told me that 
you must reinstall the printer 
from inside Word, which did 
the trick. 

The Typografica fonts 
looked good on screen and 
paper. In the larger point sizes 
(i.e., above 14-point), I think 
the fonts looked better than 
their Microsoft equivalents, 
with better curves and more 
balanced upright strokes. 
However, to my eye, the Serif 
face in sizes smaller than 14- 
point, which are only 1 pixel 
thick on a VGA display, 
looked less legible on-screen 
than the standard Windows 
Times Roman: angular and 
spiky with breaks in the let¬ 
ters. In Excel, at large point 
sizes, the Typografica fonts 
were a definite improvement. 

In short, Typografica lets 
you generate quality fonts in a 
large range of sizes, as and 
when you need them. It is 
straightforward to use, and the 
only problems I encountered 
were due to the idiosyncratic 
ways that some Windows ap¬ 
plications handle fonts. 

—Dick Pountain 


THE FACTS 


Typografica 

£29, single typefaces; 

£59, Prime Collection; 
£99, Standard Collection 
(six typefaces) 

Requirements: 

IBM PC with 512 KB of 
RAM, DOS 2.1, and a 
hard disk drive with at 
least 0.6 megabytes of 
free space. 

GST Software 
Products Ltd. 

Meadow Lane 
St. Ives, Huntingdon 
Cambridgeshire PE 17 4BR 
U.K. 

44-480-496666 
fax: 44-480-496189 
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Motorola/UDS Y3242i: 


A modem so versatile 
it has to be intelligent 



The Motorola/UDS Y3242i is a high' 
speed modem so fully featured that 
designed-in intelligence wasn’t even an 
option. Full utilization of this feature-rich 
datacomm device demands a very high 
level of integral intellect. 

The modem is fully compatible with 
CCITT V.32 for 9600 bps communication, 
MNP® level 5 data compression increases 
throughput to 19,2 kbps; V.42 bis compres¬ 
sion pushes it all the way to 38,4 kbps. 

For error control, users may select MNP 
levels 2-4 or V.42 LAP-M, 

The V.3242i is also compatible with the 
V22 (1200 bps) and V.22 bis (2400 bps) 
recommendations. It automatically senses 
the speed of the remote modem it's con- 
nected to and adjusts to that speed. 

Auto-answer is standard, and auto-dial is 
provided via the AT command set or 
V.25 bis. The modem also has near- and 
far-end echo cancellation, adaptive line 
equalization and trellis coding for reliable 
communication over noisy lines. When 
installed on private networks, it provides 
automatic dial back-up in the event of 
leased-line failure. It is available as a stand¬ 
alone unit or as a plug-in card and is fully 
homologated for compliance with inter¬ 
national technical standards. 

All this versatility and intelligence is 
user-controlled and monitored from a 
front panel that includes a liquid crystal 
display and just three configuration buttons. 

For detailed specifications and pricing 
on this remarkable new modem, contact 
1WP—Brussels, Belgium: 32-2-460-6838; 
Motorola Ltd.—Wallington, Surrey, UK: 
44 -81-669-9343; Motorola GmbH—Darm¬ 
stadt, West Germany: 49-6151-88070-0; 
Smart Com—Ljubljana, Yugoslavia: 
38-61-448-24L 

You may also communicate directly 
with the factory, Motorola/UDS, 

5000 Bradford Drive, Huntsville, AL, 
USA 35805-1993. Telephone 205/430-8000; 
FAX 205/430'8857, 

MNP*is 3 registered Trademark of Mkrocum SyitfllW, Inc- 

Circle 446 on Inquiry Card (RESELLERS: 447). 

















An Out-of-Towner’s Introduction 
to the BIX Community 

BIX is for people who use microcom¬ 
puters for business, finance, research, 
and career and personal development. 
There's always something interesting 
happening here. No matter what you're 
into. The latest industry news. Top- 
notch software libraries. Private elec- 


v 
■ J 


* 


$ * 
i 1 


% 


/:f 1 


writers 


The original writers 
conference 


MJ 4 



write.fiction How to write fiction 

write rs. pros * Interactio n 

for professional 
writers only 

writers.talk Conversations with 

professional writers 


■ Macintosh Exchange 

Dr, Larry Loeb, Exchange Editor 


tronic mail. Real-time chatting. And 

COMMUNITY CALENDAR 

mac apple 

The word from 
Cupertino 

every month, the complete text of 

J 

|ULY 1991 

mac. business 

Macs in the office 

BYTE magazine. (Read more about BIX, 





mac desk top 

Publishing with a Mac 

and how to join, on adjacent page.) 

ibm. 

Garage and Tune-up 

mac .external 

Information from all 

From Artificial Intelligence to 

repairshop 

Shop 


over 

ibm. new. 

New products for 

mac.hack 

Technical information 

Zenith Laptops..* 

prods 

IBM computers 


about the Mac 

Whatever your interest, BIX has a con¬ 

ibm .exchange 

IBM Exchange clear¬ 

mac.hypereard 

Using the HyperCard 

ference for you. Here's our latest list. 


inghouse 


programming envi¬ 
ronment 

(In each Exchange, Conference name 

ibm, listings 

Index to program files 
in the Exchange 

mac. news 

Up-to-the-minute 

appears on left, description on right,} 

ibm .other 

Apps, printers, 


information 



modems, etc. 

mac. no vice 

For beginners 

■ Amiga Exchange 

microsoft 

Products from 

mac. pro ducts 

Listings of new hard¬ 

Joanne Dow, Exchange Editor 


Microsoft 


ware and software 

amiga.user Exchange ideas, solve 

problems, compare 

■ Writers 1 Exchange 

mac. sand box 

For off-hours fun 

notes 

Wayne Rash, Jr*, Exchange Editor 

■ Tojerry Exchange 

amiga.sw Amiga programming 

and developer issues 

desk top. pub 

Using micro¬ 
computers for 

Jerry FourneJIe, Exchange Editor 

amiga. hw Amiga h ardware design, 


publishing 

tojerry 

Messages for and 

use, and hookup 

elfquest 

Find out about 


from Jerry Pournetle 

amiga .arts Artistry using the A m [ga 


things elven with 

Richard Pini 

chaos.manor 

Computing at Chaos 
Manor 

amiga.int Developing for the in¬ 

ternational Amiga 

journalism 

Reporting and 

astronomy 

A star party for 


writing news 


amateur astronomers 

amiga,special Special guests and events 

journalism. 

Interaction for 

contact 

Science fiction meets 

amiga.dev Commodore's confer¬ 

pro* 

working press only 


science 

ence for developers 

lexicon 

About words 

disasters 

Natural and man¬ 

■ IBM Exchange 

marketing 

Promos, sales, public 
relations and high tech 

education 

made disasters 

Computers in 

Barry Nance, Exchange Editor 

new.writers 

Getting started in 


American classrooms 

ibm.pc The venerable PC 


the writing business 

mathematics 

Talk about high-level 

ibm.at The AT series and 

poetry, prose 

Writing both types 


mathematics 

workalikes 


of English 

sciences 

Scientific programs 


ibm.ps The PS/2 series 

ibm.os2 OS/2 operating system 

ibm.dos PC/DOS & MS/DOS 

operating systems 

ibm.os.386 Alternative 386 

operating systems 

ibm,utils Utility software for 

IBM computers 


sf Science Fiction, Star 

Trek, and fantasy fans 

sfwa* Science Fiction 

Writers of America 

tech, news Discuss Micro bytes, 

product reports, 
items 


word. 

processor 


Word-processi ng 
programs 


space 


Space exploration 
and development 


technology New technologies 
and their impact 


'Please Note: Membership in this 
conference is limited to pre-screened 
specialists only. 
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■ Imagine a setting in which com¬ 
munal wisdom is on tap, A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX. 

Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga , IBM, 
Mac. Writers', and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just $39 per quarter/ 

Subscribe via your computer..* 

Set your program for full duplex, 7 
bits, even parity. I stop bit. Call BIX 
on our registration-only number: 800- 
225-4129, In MA: call 617-861-9767. 
International: call Nil 1310690157800. 
Then hit the return key, and respond: 

Prompt: You Enter: 

login bix 

Name? bix.ville 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour/* 

‘Based on a $J56 annual fee, billed quarterly. 
Telecommunications charges are extra. 
You may cancel at any time without future 
charges. 

‘“Available only tn contiguous 48 states. 
Tymnet rates subject to change, 

800-227-2983 * In NH 603-924-7681 

BIX 






^ J Your International Source For Software 



ACCOUNTING 


^FORMS/FIOWCHARTING 

INTEGRATED 


lalus 1-2-3 V«. 2.3 

33? 

Pmiflll 20UD 

35 

flawchaiting til 

145 

Eight In One 2.0 

39 

loins 1-2-3 Ver, 3J 

41? 

Peaebtiee Double Banus Fork 

235 

Formtool Gold 

59 

Lalus Works 

95 

Quaftio Pro 3.0 

30? 

Quicken 4.0 

3? 

F ormtype Complete 

169 

PR First Choice 

85 

Quanta Fra Upgrade 

115 

Ijw] Crystal Accounting 

379 

InteiacEhie Eu&yflow 6.1 

105 

d] PFS Windows Walks 

115 

Sideways 3,3 

5? 


CAD 


Org Hus Advanced 5.0 

65 

LAHGUAGE/PR QGR AMM1HG 

Suptalc V 

n 

Autaskefch 3.0 

149 

Perform 2,1 

91 

Brief 3,1 

179 

0Wingz 

339 

DesignCod 30 3,1 

205 

0 ABC Flowcharter 

IBS 

Blrea Filer Multiuser 

125 

UTILITIES 


Designed 2D 4,2 

155 

[w]Perf«m Pro 

155 

BTrreve 5.1 

439 

1 Oil + 3.5 

49 

Generic Cadd 5.0 

299 

0RF Ftow 

99 

C [Mis Plus 

92 

Above Disk 4,0 

65 

lurboUB 

95 

0 Xerox Farmtase 1.1 

319 

Nil 

105 

Amidmg 

52 

® tkafixCAD for Windows 

449 

GRAPHICS 


Norton titer 2.0 

60 

Automenu 4.7 

39 


COMMUNICATIONS 


[kin Bricklin Denno II 3,0 

189 

Object ProFessiorwIU] 

129 

Blue Max Tor PS/2 

85 

Carbon Copy Pius 5 X2 

109 

Deluxe Robit II Enhanced 

05 

Pawerbask 2,1 

79 

Central Pawl Back-up 7.0 

79 

Close Up Customer 3.0 

129 

DrawperfectU 

279 

Rawer Tools Plus 

92 

Check It 

95 

PCAftywheie IV 

99 

Freelance Plus. 4,0 

32? 

5mttMV2B6 

12? 

Copy II Ft 4.0 

27 

ftocumm Phis V2.0 

55 

Harvard Graphics 2.3 

295 

Turbo C++ 

75 

Ccgywriie 

65 

Kdlecrxwi 2+4.3 

225 

HijanUU 

?? 

Turba C Teals 

92 

Efeetr Access 5,0 

65 

fldfaction 44 4.1 

299 

Hot Shot Graphics 

17? 

Turba Pascal 4.0 

9? 

Disk Manager 

39 

Smarterm 340 

199 

litsel Plus (w/HUanlc) 

135 

Turbo* Pascol Professioral 6,0 

199 

[fefc Techmkkin Gold 

95 

5nwrleim 320 VI. 2 

135 

PC Paintbrush IV 

5? 

Turbo ftoFnsionnl 

85 

Fasthnck Plus 2,1 

115 

SmarlcDin Exec 2.0 

7S 

PC Paintbrush IV Pk 

11? 

ZartocbC ++ 2.1 

149 

Lop Link Release 1 

92 

® Cross** fwWnfows 

125 

Pizmz Plus 2.0 

45 

EAciw 3,1 

195 

Loins Magellan 2.0 

109 


DA Vinci EMail lor Widows 

64? 

0 Adobe Stream*™ 

235 

0 Asymerriji loolbrxik 

299 

Mate Utilities 1990 

92 

1 

Dynucomm Asynch For Windows 10? 

® Arts 1 Letters Graphics EtfHoi 

445 

08ariadC+4 

329 

Nefioam (4 User} 

99 

0 FcxH for Widow 

14? 

0 Corel Crow 2.0 

309 

: w] Knowledge Pro Tor Windows 

535 

Nerioam [10 User) 

15? 

0Winh 

4? 

0Mkrfl$of* Designer 3,02 

405 

0 ObjedVision 

95 

Netioarti Single User 

49 


DATABASE 


(wjWicnjfah Charisma 

345 

0 Owl Guide 

395 

Norton Antivirus 

09 

Clarion PrafedondW 2 J 

475 

0 Pixie 

175 

0 Smalltalk Windows 

299 

Namin Commander 3.0 

9? 

CippeS.Ol 

529 

HARDWARE ^PERIPHERALS 

0 Spinnaker Plus 

205 

Honan Ulifries Advanced 5.0 

115 

DBase IV 1.1 

409 

Ad-Lib Synthesizer Cord 

99 

@ Turbo Pasail For Windows 

169 

PC Kvrtk Ppwtrjwlc 2,0 

75 

finbw Plus S/U 2.1 

195 

Aifche Fostaripl Cartridge 

299 

NETWORKING 


PC Tools Deluxe 7,0 

109 

Faxpfo S/U 1.02 

455 

ATI VGA Wondeii 256W/Mse 

199 

Laniosric 2MBPSAdap)e( 

165 

Power Memr 

59 

Paradox 3.5 

519 

Best Bala Traveller 

145 

Lontasric 2MBPS Starter Kir 

35? 

PiwiTtodte 

99 

Farad ax 3.5 Upgrade 

169 

Besl Dola9424FcJ!/Modem Bid 

135 

Lantastic Elhemei Adapier 

225 

hinlO 5.0 

09 

Ft File 5.0 

89 

Copy II PC Option Board Deluxe 

115 

Lontastic Ethernet Starlet Kit 

50? 

0-Das III 

49 

Personal R:Boh 

89 

HordcardlMSOMB 

399 

NuveTI NE1000 

16? 

Qemm 386 5,1 

62 

It SR tel Rapt Writer 4,0 

155 

Intel 80307'SK 

305 

Novell HE2G00 

199 

Qram 

52 

0 

jOBFost Windows 

255 

Intel GDlhlaxion Board 

395 

Western Digital Ethercord Elite 

155 

Softwaie Bridge 5,0 

79 

•w 

j Gupta SQL for Windows 

999 

Logitech Bus Mouse 

69 

Western Oigiinl Ethercaid + Elite 16 

189 

Software Catausel V5.0 

55 

w 

Q EL E lor Windows 

109 

Logitech MaLisenirai Serin! 

75 

Word Perfect Office 5-ftitk 

329 

Spimife II 

67 

@Supeikse 4 lei Windows 

425 

Logitech S™f Mouse 

59 

finom Podel Ethernet Adaplei 

39? 

System Sleolh Pndessiwal 

S9 


DESKTOP PUBLISHING 

Logitech Scffli Man Phs 

15? 

OPERATING ENVIRONMENTS 

Ym Ft 

75 

Bitstream Fonts teach) 

65 

Logitech Stftrwnoit 256 

31? 

Desqvie# 2.3 

82 

CTree Gold 2.0 

95 

Freedom of Pies* Light 

59 

Logitech Tsackman Scrial/Bas 

89 

Desqview 336 2.3 

135 

0386 To The Md* 5,1 

72 

Freedom of Press 2,2 

249 

PnUk Data Pluiw/2M 

245 

MDOSS.O 

13? 

(wj fietkeiloals far Windows 

75 

Gosnipl Plus 

169 

Paafk P-oge with 2MB Memory Bid 

345 

Geawaib Ensemble 

125 

0 Desktop Set 

79 

PFS First Publisher 3.0 

95 

Pacific Ptoge Personal fifon 

365 

HP New Wave 

IIS 

0 Oisriitd Backup 

99 

Professional Clip Art Galley 

159 

Pacific 4 Memory Board w/2 MU 

149 

MS DOS 3.3 or 4.01 

72 

0Do Dot fai Windows 

135 

Hie New hint Shop 

39 

Pacific 4 Memoiy Board w/4Mfl 

255 

OS/2 


0 hK Windows Fxptess 3.0 

52 

urirnseript PC 2.3 

112 

25-lrHDne Font Cartridge 

269 

Ward OS! 

335 

0hOC First Apps 

52 

Ultnistripr PC Plus 2.3 

245 

Prrc. feriph 2400 fxtV,42 Bis 

209 

Muliiscope OS/2 Debugger 1,1 

309 

0 Superptinl 

115 

Veniim Publisher Gold 

549 

Ptoc. Periph 2400 Ini V. 42 Bis 

169 

SmaBtolkAfM 

299 

0 WIN Connect 

82 


Adobe Type Manager 

65 

Quicklel 2400 In) Modern 

65 

PROJECT MANAGEMENT 

0 WinSleirth 

09 

s 

Bitstream F«s!Jl 

59 

Quicklel 2400 Ext Modem 

90 

CA Superprofit 2.0 

579 

WORD PROCESSING 


m 

Image-In Full Pack 

579 

Quldclel 96O0Tnt Sendf AX/240OMm105 

Harvard Protect Mnnager 3,01 

455 

lBM0isp4aywiileV2.1 

245 


Dmnipage 386 V3.0 

469 

Guidt!el9M0torS/RFWC/2400MmlS0 

Sdtuf Pio|s[t Scheduler V 

429 

FqcbMi fotWordperfsct 

5? 


Ornsiipage hafesswnol 

655 

Sound Blaster 

175 

Timeline 4,0 

469 

GlyphixfoiWatdPflrfe<1 

7? 

0 

Pagemakei V4.0 

499 

Super Cornitige 3 Professional 

479 

TTATITTICS/SCIENCE 


Grammatik IV 

5? 

E 

ReadiighJ 

319 

WcriWpoir Z400 

229 

Biainrrakei 

149 

fiighhwter 4.Q 

55 

0SoFtl™e 

115 

Wofldport 2400 w/MNP 

33? 

CSS Siuftstkp 

715 

WordPerfect 5.1 

24? 

w 

| V&Jiluia Pablisbei fu Windows 

549 

Warldpat 2496 

46? 

Derive 

135 

0AMf hoFessionfll 

305 

W 

Wordstar Hus 

699 

Worldpwl 9400 

635 

Gtopher 

145 

SGrummatik IVfar Windows 

59 

E DU CATION/I KTERT At HMFNT 

Zoom 2400 En), V42BIS 

149 

Mathcri 2,S 

31? 

@language Masfei far Windows 

5?i 

Kings Quest V 

45 

Zoom Send/tec Fax Modem 

135 

MnlhemalkB 3B4 w/387 Supp 

759 

@ProfesMwalWii1e Plus 

175 

language Assistant French 

45 

INFORMATION 


Sigma Plat 

435 

XENIX/UNIX 


Language Assktani German 

45 

MANAGEMENT 


! 

is 

J 

135 

Interactive UnixOpSys 1-2 User 

329 

Language As&ioni liolton 

45 

eskSam 5,0 

229 

SP55/K Plus {Base 1 SlatHtks} 

469 

Interactive Dev. System 

509 

Language Assistant Spanish 

45 

Cotendoi Crepior Plus 3.0 

45 

Stalgraphics 5,0 

639 

Lotus 1-2-3(l0User} 

103? 

PC Globe 4.0 

39 

Infosefect 1.1 

55 

Suefei 

359 

SCO Fate+ 306 

715 

Sincily 

33 

Instant Recoil 

64 

Systat 5,0 

649 1 

SCO Uni* Develop Sys 386 

715 

Simeorlh 

45 

Lotus Agenda 2,0 

29? 

SjMolhTypefot Wirxfaws 

195 

SCO Uni* Operating SysBBfc 

715 

Spelbshng 101 

35 

Quid Schedule Plus 

42 

SPREADSHEET 


SCO VP/IX (DateM 

645 

lest Owe III: The Passion 

37 

0 IBM Current 3,1 

235 

deter 5.1 

359 

SCO Vf/JK {2 User) 

355 

Wheje In The WorkLDetae 

52 

Epochal 3.0 

255 

tebXE 

579 

Wardpwfect far SCO Xenix 5 User 

509 

E holessor Windows 

30 

Elkin* 

319 

Impress 2.2 

79 

0 Indicates Windows 3,0 Compatible 


TO ORDER, OR INQUIRE CALL 

1 - 818 - 347-2444 

OR FAX YOUR ORDER 

1 - 818 - 347-9977 

LW! Indicates Windows Compatible Products 


✓ OVER 7 YEARS EXPERIENCE 
PROVIDING OUR CUSTOMERS 
WITH THE BEST IN US SOFTWARE 

✓ S YEARS SERVICING THE 
INTERNATIONAL MARKET 

✓ VOLUME DISCOUNTS 

✓ NET TERMS FOR LARGE 
CORPORATIONS 

✓ WE MAKE IT EASY TO ORDER 

✓ NO MINIMUM ORDERS 

✓ A HUGE INVENTORY WITH ALL 
THE LATEST VERSIONS 

✓ EXPRESS DELIVERY 


YOU CAN DEPEND ON OS 
TO BE YOUR INTERNATIONAL 
SOURCE FOR SOFTWARE 


PLEASE SPECIFY DISK SIZE WHEN ORDERING 


The UltraScript m 
Type Collection 


UltraScript 

PC 


UltmScrip t 

PC' 1 ' iii 




$112 


$245 


Cain Access to a Variety of Applications 
Break the PostScript* price Barrier 
Print High Quality Text and Graphics 
Print Directly from Most Applications 


...NEW ...NEW ...NEW!!! 


m ONTARGET andJUSTWRITE from SYMANTEC 
/XTREE EASY - /CARBON COPY PLUS 6.0 
jjSj TURBO PASCAL WINDOWS 
0 PFS WINDOWS WORKS 

CALL FOR DETAILS AND 
PRICING ON NEW PRODUCTS 


WE'RE THE BEST CHOICE FOR 
ALL YOUR SOFTWARE NEEDS! 

CALL US NOW AND 
EXPERIENCE THE DIFFERENCE 



1-818-347-2444 
FAX 1-818-347-9977 


We occept Mastercard, V]sa, Eurocard P American Express, JCB and Bank Transfers, We offer credit terms to large international corporations,We also accept 
payment by check if drawn on □ U,S. bank in U. S. dollars. Please call or fax before submitting payment to obtain shipping costs. We ship by DHL, TNT, US Mail or 
freight forwarder for large orders, 2 % surcharge on American Express and JCB, 

We separate invoices into manuals, software and diskettes to minimize import duties. Prices are subject to change without notice. All versions are latest versions. 
We replace all defective items os soon as possible. Please call or fax our customer service deportment for specific instructions before returning any product. 

Because of the time difference, it is best to correspond by fax. If you need to phone us, please call between the hours of 7 a.m, and 6 p.m. Pacific Standard time. 
(We are 9 hours behind most of Europe). CALL US FOR AWT ITEMS NOT LISTED. 


P.0. Box i 0598, Canoga Park, CA 91309 - Showroom: 7959 Bearing Ave., Canoga Park, California 91304. 
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NEWS 


WHAT'S NEW • INTERNATIONAL 


V 


The freestanding and panel-mounting models of the 2904 
industrial computer are IBM AT compatible and come with 386SX 
CPUs , 1 MB of RAM* and 20-inch VGA color monitors. 


Industrial 
Computers with 
Full-Color VGA 

S D-Seicon has added 
the 2904 to its 2000 
Series of industrial com¬ 
puters. The new model has a 
built-in 20-inch color 
screen and comes in two 
forms: freestanding or for 
panel mounting. Both models 
feature a heavy metal case, 
which is dust- and water¬ 
proof, access to the IBM 
AT slots inside the case at the 
rear, and disk drives and 
monitor controls accessible 
from the front and pro¬ 
tected by a sealed cover. 

You can use the 29Q4-FS, 
the freestanding model, on 
your desktop or mount it in 
an optional tilt-and-swivel 
yoke. The 2904-PM, the 
panel-mounting version, is 
designed to fit in 19-inch 
rack-hole patterns. 

Both models comply with 
the IBM AT architecture. 
Available microprocessors 
include the 386SX together 
with 25- or 33-MHz ver¬ 
sions of the 386 chip. Other 
features include 1 MB of 
RAM, serial and parallel 
ports, and 3 Vi-inch floppy 
and hard disk drives. 

The full-color, 20-inch 
VGA monitor can operate up 
to a resolution of 800 by 
600 pixels. The display is 
also compatible with CGA, 
EGA, MDA, and Hercules 
graphics formats. 

Options include touch¬ 
screens, math coprocessors, 
up to 8 MB of RAM, vari¬ 
ous capacities of hard disk 
drives, high-temperature 
protection, and other facili¬ 
ties that let you tailor the 
units to each application. 
Price: £7032 for the 2904- 
FS; £4650 for the 2904-PM. 
Contact: SD-Scieon U.K. 
Ltd., Abney Park, Manches¬ 
ter Rd., Cheadle, Cheshire 
SK8 2PD, U.K., 44-61-491- 
3683; fax 44-61-428-5009. 
Circle 1 315 on Inquiry Card, 


Reduce 
Hard Disk 
Wear and Tear 

p urocomp says that its 
DiskWatcher protects 
your hard disk against un¬ 
necessary wear and tear, re¬ 
duces the noise pollution 
from rotating hard disks, and 
protects against unwanted 
writing to your hard disk by 
viruses and other software. 
The add-in card for the IBM 
PC lets you switch off the 
hard disk drive while it is 
not in use. 

DiskWatcher’s memory- 
resident software controls all 
hard disk accesses. If there 
is no access to a hard disk 
within a certain amount of 
time, the appropriate disk 
will be switched off, after 
parking the heads on the in¬ 


nermost cylinder. As soon 
as there is another access to 
the disk, the power will be 
switched on again. The disk 
access will be delayed until 
the disk's power-up sequence 
is completed. Alternatively, 
you can deactivate and reacti¬ 
vate the disk by pressing a 
selectable combination of hot 
keys. Of course, you can re¬ 
duce wear and tear by indi¬ 
vidually defining the time 
delays for switching the disk 
on and off. 

The package includes a 
tool that lets you protect your 
hard disk against unwanted 
writing while you are testing 
new software on floppy 
disks. This protects your 
computer system against 
viruses, Trojan horses, and 
other destructive and self- 
reproducing software. 

You can use DiskWatcher 
with LANs, mailboxes, in¬ 
formation retrieval systems, 
and automatic data-logging 
systems. The system can 
control up to two hard disk 


drives and switch them on 
and off on request. Each hard 
disk drive can be switched 
separately via user-definable 
hot keys, and you can adjust 
the software for hard disk 
drives with different power- 
up delays. 

DiskWatcher requires an 
IBM PC with DOS 3.0. 

Price: US$120. 

Contact: Eurocomp, Tech- 
nikzentrum Liibeck, See- 
landstrasse 15, D-2400 Lii- 
beck 14, Germany, 49-451- 
39-09-183; fax 49-451-39- 
09-110. 
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The 4-MB 
Husky Hunterl6 

H usky Computers says 
that the new 4-MB 
Husky Hunter 16 can cope 
with memory-intensive appli¬ 
cations that require fre¬ 
quent storing and accessing 
of large volumes of data. 

The Husky Hunter 16 ma¬ 
chines are rugged, PC- 
compatible, hand-held com¬ 
puters that run under DOS 
3.3. The machines are de¬ 
signed for a variety of ap¬ 
plications, including service 
engineering, sales informa¬ 
tion systems, local govern¬ 
ment data collection, mar¬ 
ket research, in-flight 
operations, quality control, 
time recording, and 
surveying. 

Price; £2995; £3090 with 
128 KB of flash EPROM. 
Contact: Husky Computers 
Ltd., P.O.Box 135,345 
Foleshill Rd., Coventry 
CV6 5RW, U.K., 44-203- 
668181; fax 44-203- 
680612. 
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Full-Color Image 
Capture Using 
Transputers 

Y ou can use the MosaiQ 
full-color image-capture 
and display board from 
Quintek for applications such 
as image measurement or 
sharpening and object recog¬ 
nition or grading. The full- 
length board for the IBM AT 
incorporates a T805 trans¬ 
puter with 8 MB of DRAM 
and two 35-MFLOPS 
Zoran vector processors, 
allowing you to analyze 
image data in floating-point 
format in situ at supercom- 
puter speeds. 

Programmed in Parallel 
C, Pascal, FORTRAN, or 
Occam, MosaiQ benefits 
existing programs with mini¬ 
mum software changes and 
adds support from the IPLIB 
image-processing library 
from NEL, with over 200 
routines of commonly re¬ 
quired functions imple¬ 
mented to make full use of 
accompanying parallel hard¬ 
ware from Quintek. If you 
want to develop your own fast 
vector algorithms, MosaiQ 
runs the Zoran Vector Hard¬ 
ware Development System 
without modification. 

MosaiQ features 4 MB of 
video memory to provide 
full-color image displays. 

In addition, you can overlay 
or highlight the image dis¬ 
plays with VGA graphics 
from an 8-bit palette of all 
colors for legends, graphs, 
or processed images. 

An Advanced Synchroni¬ 
zation Unit, using the Bt261 
GenLock device with volt¬ 
age-control oscillators, en¬ 
sures locking to a wide va¬ 
riety of noisy sources. 
MosaiQ can control elec¬ 
tronic shuttering and lock to 
the pixel clocks of recom¬ 
mended charge-coupled-de- 
vice cameras. When real¬ 
time response is critical, you 
can trigger frame-rate pro¬ 
cessing anywhere in the 
frame. 


KB). Both models can op¬ 
erate at 25 or 33 MHz with 
zero wait states. You can 
run either model under DOS 
or Unix. All four tower 
units feature six 5 l 4-inch 
half-height drive bays, all 
accessible from the front, 
making them ideal for use 
with optical disks, tapes, or 
other high-capacity remov¬ 
able media. 

The Model 325/DT desk¬ 
top workstation provides 386 
capability and processing 
power at 25 MHz. Four disk 
drive bays—three 5 l A- and 
one 3 l h -inch—are built into 
the mini-AT case, offering 
expansion flexibility up to 
two floppy disk drives and 
two hard disk drives. 

The CPT 425/TS uses 
the Intel 486 microprocessor 
running at 25 MHz (with 
zero wait states) with 64 KB 
of cache memory, expand¬ 
able to 256 KB. The 486 
tower system features the 
American Megatrends BIOS, 
coprocessor support, up to 
8 MB of on-board RAM, 
eight expansion slots (one 
8-bit, six 16-bit, and one 
32-bit), and the Setup rou¬ 
tine built into the ROM 
BIOS. 

CPT offers options such 
as a variety of monitors (e.g., 
a 12- or 14-inch amber 
monochrome monitor, a 14- 
inch color VGA or Super 
VGA monitor, and a full- 
page A4 display monitor), 
display cards, memory op¬ 
tions, and RAM options for 
all the systems. 

Price: £1750 and up for the 
316SX/TS; £2750 and up for 
the 325/TS; £3795 and up 
for the 333/TS; £2150 and up 
for the 325/DT; £6250 and 
up for the 425/TS. 

Contact: CPT (U.K.) Ltd., 
462 London Rd., Isleworth, 
Middlesex TW7 4EP, 

U.K., 44-81-568-8899; fax 
44-81-568-497 L 
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Quintek '$ MosaiQ board incorporates a transputer , 8 MB of 
DRAM, and two 35-MFLOPS Zoran vector processors to give your 
IBM AT full-color image capture and display capabilities. 


MosaiQ has four trans¬ 
puter module slots that let 
you add extra parallel 
power. The package includes 
QVAFFT software (for 3L 
Parallel C under DOS) and 
utility software. 

Price: £2500 to £6995. 
Contact: Quintek Ltd., 
Southfield House, 2 South- 
field Rd., Westbury-on- 
Trym, Bristol BS9 3BH, 
U.K., 44-272-628196; fax 
44-272-628717. 
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New Systems 
from CPT 

PT has added three 
tower systems, a desk¬ 
top system, and a 486 sys¬ 
tem to its family of worksta¬ 
tions. The new range offers 
flexible system configura¬ 
tions with a variety of hard¬ 
ware and software options. 

The 316SX/TS, 325/TS, 
and 333/TS tower systems, 
the 325/DT desktop system, 
and the 425/TS 486 system 
all come with Microsoft 
Windows 3.0. The CPT 
3I6SX/TS*s 386 micropro¬ 
cessor runs DOS and 386 
multitasking software. The 
325/TS and 333/TS models 
use a 64-KB cache-memory 
subsystem (expandable to 256 
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JC BOARDS, 

World Class 

HIGH PERFORMANCE PRODUCTS 



Our boards are used by 
OEMs worldwide as the basis 
for many of their own systems. 
More than 1/4 million end 
users are using JCIS designed 
products. More than 450 
dealers offer our boards and 
systems to their clients. 


JC Information Systems Corp. 

High Performance Company Since 1979 
44036 Grimmer Blvd. 

Fremont, CA 94538 
Tel: (415) 659-8440 
FAX: (415) 659-8449 


Our experienced engineer¬ 
ing staff have designed- 
to-spec, many products 
using the latest tech¬ 
nology, for OEMs that 
do their own manufac¬ 
turing. And we can provide 
you as well, with a design that 
offers world class performance. 


Call or FAX for a complete 
catalog of our current pro¬ 
ducts. Experience the extra¬ 
ordinary quality, performance 
and engineering that goes into 
each JCIS product. 


Made in 

USA 


ictured above is 
a portion of the 
products made 
by JCIS. Our fac¬ 
tories in California 
have been producing boards 
for VARs and OEMs since 1979- 
These boards have been de¬ 
signed by JCIS for performance 
and reliability. 
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The PIM-C-25 hoard lets you combine speech digitizing with 
loadable on-board software for text-to-speech r speech- 
recognition, and speaker-verification applications. 


Speech I/O 
for the IBM AT 

ernotit & Hauspie’s 
Plug-in Module (PIM) 
C-25 provides a hardware 
platform for applications 
using speech I/O technol¬ 
ogy. The 16-bit IBM AT- 
compatible expansion board 
is built around a TMS320C25 
digital signal processor and 
a general-purpose 80186 
microcontroller; it offers up 
to 1 MB of memory. 

The P1M-C-25 runs 
Adaptive Differential Pulse 
Code Modulation speech 
digitizing at a typical rate of 
32 kbps. The board lets you 
combine speech digitizing 
with loadable on-board 
software for text-to-speech, 
speech recognition, and 
speaker verification. 

The board comes with an 
analog or digital telephony 
interface, and it is expand¬ 
able to support up to eight 
telephone lines for speech- 
digitizing applications, The 
interfaces process Dual 
Tone Multi Frequency 
(DTMF) dial in/out, pulse 
dial out, hook on/off, and 
ring detection. 

You can add software 
modules to the basic PIM-C- 
25. Text-to-speech software 
modules offer high-quality 
text-to-speech conversion 
for a range of commonly spo¬ 
ken languages. The module 
can produce acoustic wave¬ 
forms for roughly 1500 
speech segments, making it 
adaptable for most lan¬ 
guages within a short time 
frame. Full prosody rule 
bases assure the closest re¬ 
semblance to the natural 
voice. 

Speaker Independent 
Recognition modules offer a 
high degree of recognition 
for discretely uttered words 
and digits, independent of 
the person who says them. 
The module can support 
multiple languages using 
loadable language sets. You 


can tune the recognizer to 
specific environments sim¬ 
ulating, for example, phone 
usage or office sounds. The 
module supports a set of up 
to 1200 words, of which 12 
can be active simultaneously. 

Speaker Dependent Rec¬ 
ognition software lets the 
board recognize up to 1000 
discretely uttered words, 
tuned to a particular per¬ 
son’s voice pattern. 

The Speaker Verification 
module typically integrates 
with code-based security 
systems to provide high-accu- 
racy access-control sys¬ 
tems. You can tune the mod¬ 
ule at recognizing a high 
number of voice profiles 
(limited only by on-line 
storage capacity), 

Lernout Sc Hauspie says 
that you can easily integrate 
its speech technology into 
existing or newly developed 
applications to provide 
added functionality in the 
field of voice mail, Audio- 
tex, call logging, dictation, 
and voice annotation. 

Price: US$950 and up. 
Contact: Lernout & Hau¬ 
spie Speechproducts NV, 
Rozendaalstraat 14, B-8900 
leper, Belgium, 32-57- 
219500; fax 32-57-208489. 
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A Hand-Held 
Computer with 
Touchscreen 

T he Handtop computer 
is an IBM XT compat¬ 
ible with a touchscreen. 

It has a 12-MHz 80C186 
microprocessor, 768 KB of 
RAM (expandable to 4 
MB), aTVF 1.0 BIOS, a 20- 
MB hard disk drive (with 
an access time of 23 ms), a 
384K-byte battery-backed 
static RAM memory card 
that it uses like a floppy 
disk, one XT expansion slot, 
and infrared link remote 
serial and parallel interfaces. 
The resolution of the 
backlit LCD screen is 640 by 
400 pixels. Simple CGA 
mode gives you 80 columns 
by 25 lines on the top half 
of the screen, while system 
windows use the bottom 
half of the screen. In double 
CGA mode, the 80-column 
by 25-line part of the screen 
and the system windows are 
overlapped. You can move, 
expand, and contract the 
screen and system windows 
by using your finger. 

The touchscreen lets you 
move the cursor with your 
finger or a pen and gives 
you a choice of keyboards. 
User-programmable func¬ 


tion keys let you easily use 
your favorite software. You 
can activate software with 
graphics environments that 
support a mouse (e,g., 
Microsoft Windows and 
GEM) using icons. 

The MODIR remote PC- 
compatible infrared serial 
and parallel module gives 
you an infrared link between 
the Handtop and the MO¬ 
DIR. The module uses the 
HDLC protocol. It operates 
at a data transfer rate of 64 
kbps and has an operating 
range of 5 to 8 meters. You 
can use the MODIR to con¬ 
nect serial peripherals, such 
as modems, printers, and 
external hard disk drives, 
and parallel peripherals, 
such as printers, plotters, and 
scanners. 

The Handtop provides an 
eight-channel link: one for 
automatic recognition and 
seven for channels linking. 
For example, seven people 
can download data by simply 
pointing at the infrared 
concentrator. The concentra¬ 
tor automatically recog¬ 
nizes each Handtop machine, 
and specific software in the 
PC server loads each per¬ 
son’s files in the correct 
PC file. 

The computer runs on 
nickel-cadmium batteries that 
give you 1 hour of continu¬ 
ous operation. External di¬ 
mensions are 28 by 297 by 
210 mm, and the Handtop 
weighs 1.3 grams. The op¬ 
erating system is DR-DOS 
3.41. 

Price: 13,000 to 24,000 
French francs, depending on 
the configuration. 

Contact: Telematique Vid¬ 
eotex Frangaise, Parc d’Ac- 
tivite de la Breche, Imm, 
Thales, 25, rue Olof Palme, 
94000 Creteil, France, 33- 
1-43-99-97-97; fax 33-3-43- 
99-06-99. 
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a need a “special kind” ol 
>gramming environment that lets you 
ert your most artistic thoughts into 
jr application. 

j want an “all-in-one” programming 
/ironment — with all the tools you 
id - for creating high-quality 
ture-rich applications. 

j expect a “fast and powerful” 
>gramming environment that 
•forms with instant results — so you 
1 create a “masterpiece "that will 
iure the test of time. 

<u deserve the Clarion 
ofessional Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time. A fraction of the time 
than the old-fashioned way of 
programming. 


Circl* 412 on Inquiry Coni (RESELLERS; 413). 



And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 


Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens...you’re just a few 
seconds away from capturing the true 
art of application development. 




CLARIOIMSOFTNAARE 

150 Bast Sample Road 
Pompano Beach, Florida 
(305) 785-4555 • 1-800-354-5444 







WE’VE CHARTED 
THE WAY WITH 
WIN++ 

...for Windows applications 
in Borland C++ 


We’ve chosen the direction and plotted the course 
to easy and powerful Windows applications 
development! 

With over 100 classes, Win++™ provides a 
simplified, flexible and powerful high-level C++ in¬ 
terface making your Windows development efforts 
a breeze. 


Put the wind at your back... 

Central to Win++ is that it provides a class for each 
type of display object in Windows. Win++ includes 
ready-made classes for representing dialog boxes, 
child controls, pens, brushes, menus, bitmaps, the 
cursor, icons, a printer, the clipboard and many 
others. 

Win++ also supports the construction of dynamic- 
link libraries (DLLs). Use Win++’s ready-made DLLs 
in your programs and save valuable time, memory 
and disk space. 

It’s smooth sailing from here out... 


Win++ comes with a comprehensive reference 
manual and tutorial.Complete source code is in¬ 
cluded. You can rely on Blaise Computing to pro¬ 
vide and support quality add-on libraries. We’ve 
been doing so since 1982—it’s our business—our 
only business. 

Success is in the offing... 


Win++ requires Windows 3.0 and Borland C++ ver¬ 
sion 2.0 or later. We’re so convinced that you’ll find 
Win++ essential to your applications that if during 
the first 60 days you’re not completely satisfied, we'll 
refund your money. That’s a 60-day money back 
guarantee! Win++ and other Blaise Computing 
products can be aquired near you. 

Australia... SOS Software Services GmbH 

Micro Way Augsburg 

(03) 555“4544 (08 21)57 10 81 


Belgium... 

NAATI 
Marcinelle 
(32) 71-312342 


The Netherlands.., 

PC-Compuling B,V. 

Overloon 

(31) 4788-2422 


France... 

Soft World 
Parrs 

(33-1)4059 02 99 


Norway... 

Polysoft a.s 
Dram men 
(03) 89 22 40 


Germany... 

ENZ EDV-Beratung GmbH 
Bad Homburg 
(061 72)41014 

MEMA Computer GmbH 
Eschbom 

(61 96) 48 17 51 bis 3 
TMs are property of holders . 


Poland... 

Softpoint Ltd. 

Warsaw 

(48 2) 635 69 50 

Blaise Computing Inc. 

819 Bancroft Way 
Berkeley, California 94710 USA 
1 (415) 540-5441 
FAX 1 (415) 540-1938 
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Make Your IBM 
PC a Partner 

N orton Sterling Asso¬ 
ciates’ Partner pro¬ 
grams consist of a range of 
swapping TSR programs that 
provide you with useful 
extra functions you can apply 
while using any foreground 
program (in text mode). Each 
Partner program provides 
an individual function, and 
you load only the functions 
you want, thereby limiting 
the memory used to 6 KB 
or so for each program ker¬ 
nel. In addition, each func¬ 
tion you load is available in 
any program, or straight 
from DOS, with no interfer¬ 
ence to foreground pro¬ 
grams (except for the built-in 
clipboard and auto-typing 
facilities). 

PC Partner provides 
memory-resident access to 
useful information on all 
aspects of PC operation, in¬ 
cluding index referencing 
from text-based environ¬ 
ments. It combines menu 
systems and the ability to dip 
into layers of extra informa¬ 
tion on any subject; it remem¬ 
bers every screen you have 
looked at so it can take you 
back to where you started, 
and it lets you page forward 
and backward through all 
subject areas. PC Partner 
also lets you browse 
through all the relevant infor¬ 
mation and then go on to 
another series of menus. 

With File Search Part¬ 
ner, you can search different 
directories for all files that 
contain specified strings. 

You can preview a part of 
each file listed, return to 
your foreground program, 
and have File Search Partner 
type in the full file specifi¬ 
cation. 

File Search & Edit Part¬ 
ner searches in the same way 
as File Search Partner, but 
instead of previewing part of 
the file, it lets you inspect 
or edit a whole file. The pro¬ 
gram can also read in a sec¬ 


ond file, using a split screen, 
so you can cut and paste be¬ 
tween them, and it lets you 
cut and paste with the fore¬ 
ground program. 

With the File Next Dif¬ 
ference function, you com¬ 
pare files and find the ac¬ 
tual differences between 
them. The program can 
find the first place where the 
files differ and mark the 
differing block. 

You can use Autotype 
Partner to eliminate retyping 
of information for distribu¬ 
tion and circulation lists; car¬ 
bon-copy lists; and stan¬ 
dard letter phrases, 
sentences, or even para¬ 
graphs. You can also use it to 
store often-used strings of 
code whose syntax is diffi¬ 
cult to remember and easily 
mistyped. 

Debug Partner provides 
instant, on-screen access to 
DOS internals while a pro¬ 
gram is running; when you 
exit it, it shows where and 
when files were opened and 
closed and which program 
they belong to. The program 
also shows you all the file 
handles allocated for each 
program you have loaded 
and the access modes set for 
each file. 

The Partner programs 
are ail TSRs that run on any 
IBM PC with any version of 
DOS, 

Price: £40.25 for PC Part¬ 
ner; £28.75 for File Search 
Partner; £51.75 for File 
Search & Edit Partner; 
£28.75 for Autotype Part¬ 
ner; £23 for Debug Partner. 
Contact: Norton Sterling 
Associates Ltd., 70 London 
Rd., Coalville, Leicester 
LE6 2JA, U.K., 44^530- 
510439; fax 44-509- 
891080. 
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USE YOUR FAX TO 
FIND THE LOWEST 
COMPUTER PRICES 
IN THE WORLD 


When you know exactly 
what you want, the last thing 
in the world you need is a 
salesman. 

Once you've come to a 
thoughtful decision on com¬ 
ponents, systems and periph¬ 
eral s or software, all you 
want to know is "how soon 
can I get it." 

...and you want the facts 
"now!" 

That is why we formed 
Elex International five years 
ago. We don't want to sell 
you a thing. We do want to 
help you find exactly what 
you need at a price you are 
happy to pay. 

Very often, we find what 
you want in the very last 
place you might expect: in 
the USA. 

Unrestricted competition 
in the United States keeps 
prices low and availability 
high. 

Of course, many of the 
same powerful systems, soft¬ 


ware programs and compo¬ 
nents are available to some 
extent throughout the world, 
but multi-tiered international 
distribution channels can 
inflate prices well above 
comparable levels we find 
in the US. 

So, whether you are look¬ 
ing for anything from a 
single 41256 memory chip, 
to a fully configured IBM 
AS400 minicomputer sys¬ 
tem, Elex International gives 
you an important new pur¬ 
chasing option. 

We provide this service to 
end users, value added re¬ 
sellers and original equip¬ 
ment manufactures through¬ 
out the free world. 

Wherever you are—in Eu¬ 
rope, Africa or Asia—you 
can get direct access to the 
low prices and wide range 
of choices available in the 
US, right now. 

It's easy to test the Elex 
solution. Fax your system 


requirements, detailing all 
appropiate specifications, to 
an Elex order center. We 
will respond with a firm bid 
within the span of a single 
business day. 

Fax any requirements 
written in English directly 
to our US Order Center for 
immediate response. 

Requirements written in 
French, German, Spanish 
Italian or Russian should be 
Faxed to our Order Center 
in Geneva. 

If you don't need an im¬ 
mediate quote, feel free to 
call or write at any of our 
Order Centers. 

However you choose to 
contact us, you will gain an 
important new source that is 
committed to filling your 
computer system require¬ 
ments promptly and at prices 
your local distributor can¬ 
not match. 


Payment Method: l/c, t/t, visa, cod 


Elex International , Inc. 

125-127 North 4th St. 
Philadelphia, PA 19106, USA 
Telephone: 215-627 7202 
Toll-free Orders: 800-783-2313 
FAX: 215-627-2342 


Elex Information Systems , SA 

65 Rue du Lausanne 
1202 Geneva, Switzerland 
Telephone: 41 22 7381188 
24-hour Elex Net Modem: 41 22 7310444 
FAX: 41 22 7381190 
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«] am writing an introductory 
textbook on the languages of the 
world, and Multi-Ungual Scholar 
is proving to be a godsent tool for 
producing a camera-ready copy.}} 

—ANATOLE LYOV1N, Professor 
University of Hawaii 

SOFTWARE THAT 
SPEAKS YOUR 


Multi-Lingual Scholar™ a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document, Supports on¬ 
screen foreign characters—with accents 
and vowel points—with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 



(Multilingual 

Sckoiafis*' 

A product of 

Gamma Productions, Inc. 

710 Wilshire Boulevard, Suite 609 
Santa Monica, CA 90401 USA 
M 213-594-8622 Fax 215-395-4214 

AUTHORIZED DEALERS; 

Australia: Belter Electronics 3-527-7211 

Canada; Bayer Bus, Machines 416424-4001 

Germany; ing Kohler 069 76-98-29 

Iran; LBI (USA) 714-727-1225 Fax 714-727-1226 

Italy: Quotha52 055-22-98-022 

Mid East; H. Dergham & Sons — 

Lebanon 1 423-639 
Netherlands; Wilson 020 23 S3-95 
UK: 2020 Technology 01-793-0005 


INTERNATIONAL 


Add Titles and 
Effects to Your 
Broadcasts 

T he Video Caption De¬ 
signer is a professional 
titling and effects generator 
for the Commodore Amiga* 
The program helps you 
quickly produce professional 
titling effects that you can 
use on broadcast TV, 

The software provides 
more than 50 screen transi¬ 
tion effects, such as pans, 
wipes, zips, blinds, and re¬ 
veals, which operate on text 
and imported graphical 
images and which you can 
vary to produce more effects* 
Smooth, continuous verti¬ 
cal roll and horizontal crawl 
capabilities operate in all 
graphics modes (including 
the high resolution of 704 
pixels by 560 lines), and you 
can include graphics in 
rolls and crawls. 

The menu-driven inter¬ 
face has a built-in 
WYSIWYG editor that 
combines fast operation with 
page- and line-cloning facil¬ 
ities so you can use templates 
to speed the design of sets 
of pages* External control via 
the Amiga's RS-232 or joy¬ 
stick port lets you replay con¬ 
trol via an external edit 
controller. 

Full character kerning 
and individual character con¬ 
trol let each character be a 
different font and color from 
the Amiga's 4096-color 
palette, with full bold, un¬ 
derline, outline, and drop- 
shadow options. You also get 
multitasking operation with 
other programs, such as De¬ 
luxe Paint III; a full-screen 
high-resolution analog clock 
plus a breakfast TV-style 
insert clock; and a VTR start 
clock with color bars pro¬ 
viding tone and screen 
positioning. 

Video Caption Designer 
requires a Commodore 
Amiga with 1 MB of RAM; 
a second floppy disk drive or 


hard disk drive is recom¬ 
mended. 

Price: £199.95. 

Contact: Maze Technol¬ 
ogy, Zenith House, 210 
Church Rd*, Leyton E10 
7JQ, U.K., 44-81-556-5620; 
fax 81-539-2608. 
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Maxam 

Half-Card 

Modems 

T he Maxam IV and V + 
half-length modem cards 
fit portable or laptop PCs 
with standard 8-bit expansion 
slots* Both cards offer the 
same features as equivalent 
full-size tabletop modems, 
according to the company. 
Operating on dial-up and 
leased lines, the modems 
provide the latest V.42bis 
data-compression standard, 
along with MNP level 5 for 
compatibility with other 
units. Dial-back security 
and data-encryption options 
are also included. 

Both Maxam modems 
conform to the popular stan¬ 
dards for operating speeds, 
including V.22bis, V.22, 
V.23, and V.21, while the 
Maxam V+ card also offers 
V. 32-standard 9600 bps for 
throughput-intensive dial-up 
applications. 

You can easily upgrade 
the Maxam modems to new 
and emerging standards by 
simply changing the operat¬ 
ing firmware. For example, 
users of the Maxam V + card 
will shortly be able to up¬ 
grade to the latest V*32bis 
standard (14,400-bps 
operation)* 

Price: £399 and up* 

Contact: Racal Corporate 
Communications Centre, 21 
Market Place, Wokingham, 
Berkshire RG11 IAJ, U.K., 
44-734-782158; fax 44- 
734-793282, 
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HASP 


Because 
There Are 
Certain 
Risks You 
Just Can't 
Take. 



As a software producer, you need software 
protection that really works. During the last 
five years Aladdin Knowledge Systems has 
provided secure and reliable protection for 
thousands of software producers in more 
than 40 countries. 

TM 

HASP-3 connects to the parallel port of PC/XT, 

AT and PS/2 computers and compatibles. 

HASP-3’s advanced ASIC technology prevents reverse 
engineering, making the plug virtually un-crackable. 

Main features include; 

The Highest Compatibility - HASP plugs are transparent 
to the operation of the computer and the primer. 

Full Software Support for all high-level languages 
under MS DOS* OS/2* SCO XENIX* UNIX 386* 
and MS WINDOWS. 

Access Password - A unique password supplied to the 
software developer is needed in order to access the HASP. 
Daisy-chaining - Several plugs can be connected one 
behind the other. 

Automatic Virus Detection can be added to the protected 
program. 

TM 

MemoHASP is the last word in software 

protection, Jn addition to all of HASP-3 T s advantages, 
MemoHASP plugs contain a Read/Write memory which 
enables you to tailor and enhance your software's 
protection according to your needs. 


NetHASP is a sophisticated system designed 

specifically for protecting software running under 
network environments. 

Software protected with HASP-3 or MemoHASP can 
also be used on a network station, but only one 
NetHASP plug is needed to activate a protected program 
from several stations in the network. 



LADD1N 

KNOWLEDGE 
SYSTEMS LTD. 


15 Beit Oved St, Td-Aviv. Israel 
P O. Box: 11141 Td-Aviv 61110, 
Tel: 972-3-5375795 
Fax: 972-3-5375796 


Austral i a Con lab Pty. Ltd., Tel: 3 8985685, Fax: 3 8995759 
Belgium Akkcrmans IntL bvba T Tel: 3 2338826, Fax: 3 2315438 
Czechoslovakia ATLAS Lid., Tel+Fax: 2 821280 
Denmark SC Metric a/s, Tel: 42 804200, Fax: 42 804131 
Finland OY Geotime* Tel: 0 782677. Fax: 0 789920 
France Logidata Inti.* Tel: 50707375* Fax: 50753144 
Germany CSS GmbH, Tel: 201 74970, Fax: 20 1 748644 
Greece Umbrain SA, Tel: 1 6465195, Fax: 1 6423648 


Daly Partner Data SxL* Tel; 2 33101709, Fax: 2 347564 

New Zealand The Training Solutions Co., Tel: 4 666014, Fax: 4 697190 

Portugal Futurmatica Lda., Tel: 1 4116269, Fax: 1 4116277 

Spain PC Hardware, Tel: 3 2493193, Fax; 3 3337497 

Sweden Geotime AB Tel: 8 6600012, Fax: 8 6614530 

Switzerland Opag Informatic AG,Tel: 617112245, Fax: 617115355 

The Netherlands Akkerm a ns Auiomausermg BV, Tel: 45 241444, 

Fax: 45 245515 


Distributor inquiries are welcome. 


Circle 405 on Inquiry Card. 
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NEWS 


WHAT'S NEW • INTERNATIONAL 




The Hyperam Classic board for ISA-bus computers lets you add 
from 512 KB to 32 MB of memory. 


Boost Your 
PC’s Memory 

T he Hyperam Classic 
add-on memory board 
from Hypertec lets you add 
512 KB to 32 MB of memory 
to your IBM ISA computer. 
You can configure the mem¬ 
ory as a mixture of ex¬ 
panded or extended memory 
(extended memory up to a 
maximum of 16 MB allowed 
by the ISA bus). The board 
supports EMS 4.0 in hard¬ 
ware and software. A mul¬ 
tifunction version has one 
serial and one parallel port. 
Price; £299 to £3568, de¬ 
pending on the amount of 
memory. 

Contact: Hypertec (Eu¬ 
rope) Ltd., Bank House, 40 
High St., Pfcwsey, Wiltshire 
SN9 5AQ, U.K., 44-672- 
63936; fax 44-672-63709, 

Circle T 325 on Inquiry Cord. 


X.desktop 3.0 

he latest release of 
IXFs Motif-compliant 
desktop manager, X.desk¬ 
top 3.0, incorporates object 
management facilities and 


an extended drag-and-drop 
protocol, which lets you 
drag data as objects between 
the desktop and other appli¬ 
cations. The package pro¬ 
vides preconfigured user 
environments that include a 



novice Unix-user desktop, 
an experienced Unix-user 
desktop, and a system-ad¬ 
ministrator desktop. 

You use an interactive 
control panel to set prefer¬ 
ences such as icon size, 
fonts, mouse-button map¬ 
ping, directory background 
colors, icon background, icon 
title, menu, and dialog box. 
Other features include Long 
View and Tree View direc¬ 
tory-viewing options and 
configurable pull-down 
menus. 

X.desktop 3.0 requires 
1.3 MB of hard disk space 
and will use between 200 
KB and 800 KB of RAM. 
Price: US$175 to US$795, 
depending on the number of 
users. 

Contact: IXI Ltd., 62-74 
Burleigh St., Cambridge 
CB1 1GJ, U.K., 44-223- 
462131; fax 44-223-462132. 

Circle 1326 an Inquiry Card. 



THERE ARE OTHER SOFTWARE PROTECTION WAYS 



ake off the boxing-gloves and do not 
be worried because EUTRON is your 
I partner against software piracy. 
EUTRON has a wide experience in the se¬ 
curity field and believes it is better to win by 
intelligence instead of by force: we are ref¬ 
erring to the intelligence of SMARTKEY-II, 
a software protection intelligent key built 
against the unlawful software diffusion. 

Fitted between the PC and the printer, 
SMARTKEY-II is transparent to the nor¬ 
mal use of the parallel port and is easily in¬ 
stalled; a unique digital “signature" 
recognized by the software ena¬ 
bles it to work; it is possible 
to protect in few seconds 
EXE programs and source 
code ones as well. For these 
last ones SMARTKEY-II is 
supported by a lot of software 


drivers for many languages (i.e. BASIC, C, FOR¬ 
TRAN. COBOL, PASCAL, CLIPPER, QUICK¬ 
SILVER, etc.) and Operating Systems (i.e. DOS, 
XENIX. UNIX, NOVELL network, etc.). 

Three SMARTKEY-II models are available: 

FX: with factory-programmed access codes 

PR: with user-programmable access codes and 
built-in memory 

EP: with user-programmable access codes, built- 
in memory and a purpose-built counter to high¬ 
light all accesses with the wrong password. 

Among the possible application of 
SMARTKEY-II we point out: 

— Modular software protection 
— Software rent 

— Confidential data encryption 
and decryption 

— Data bank access control. 

Contact us for further information 
and to receive details of our very 
competitive prices. There is no limit 
to Ihe minimum orders. 24h order 
processing and delivery time. 


WE WILL ATTEND 

SMAU MILAN FAIR 
October, 3-7 1991 


Eutron S.r.l. - Via Gandhi, 12 - 24048 Treviolo [BG] Itaiy - Tel. +39-35-690018 - Fax +39-35-692229 
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NON-ST OP DAILY DELIVERIES TO E UROPE! 
AT UNBEATABLE PRICES! 


PRE-SALE 

CONSULTING 


POST SALE 
SUPPORT 


s Development wrlhoul requiring MS 
a SDK! Ind Whitewater resource TA.il- 


NEW AND NOTEWORTHY: 

Adobe Type Manage for Windows.$106 

Scalable WYSfWYG loots lor displays and non- 
PoslScript printers. Supports all typelaces available 
for PostScript and Display PostScript. 

Borland C++y 2.0 ............... .$593 

Windows 
Windows 

BriefvSI New version'. $304 

Gupta SQLWindows v 2.0 ... |l 694 

Create Windows and OS/2 graphical applications to 
access SQL databases the easy wayf 

Wuttiscope Debugger for Windows . $448 

Two interfaces: Character mode and as a Windows 
app. Debug; your Windows and DOS applications on 
a single screen, [no second monitor necessary}, on a 
dual monitor system through a serial cable or even 
through a LAN network. 

Object Vistofl .1164 

First ever end-user visual programming system lor 
Wmdows! Innovative, new visual programming tool 
that enables non-lechntcaf professionals and 
managers to easily create interactive business 
applications for Windows 3.0. 

Smalltalk/V-'Windows.. $5D£l 

Combines a protatype-tcHdetivery development style 
while integrating with the host Windows 3 0 
envirmmeni 

Turbo fiscal for Windows v 1,0..,,.. $305 

Creale, edit, compile and run programs, all from 
within Windows 1 


CADD 

3D Drafting.... . 

AutoCAD Release 11. 

Design CAD 3D v3.1.... 

DRAFIX CAD tor Windows vl.1. 

Generic CADD vS.fl.... 


«$ 

.371 

.5258 

.361 

.762 

._419 


CASE 

Case: PM tor C++ v2.1 .....3323 

Case: Windows v3.0.. T ,. 

Compediior II v3.09 ....421 

EasyCASE Plus....472 

Tearrwork/PCSA vfrt 


ARTIFICIAL INTELLIGENCE ..$ 

Arrty Combination Pack v6.1. .. 1306 

PDC Prolog (Turbo Prolog) v3.21_ ,..—3757 

PROLOGS Personal v2.15. ,177 

ASSEMBLERS & LINKERS 


Blirikar vl 11.. . 

. 286 

Microsoft Macro Assembler v5,1. 

__174 

Plink66+v2.3 .. 

....474 

Spontaneous Assembly v2.0.. 

...300 

Turbo Debugger & Tools v2.D. 

...183 



BACKUP 

Back-lt v3,1 

Central Poinl Backup v6.0.. H ,~_. 

Copy II PC v5,Q„ 

Copy I I PC Deluxe Option Board v5.4._. 
Norton Backup vl.1.... 

BAS/C 


.176 


DEBUGGERS 

. Multtoope Debugger lor Windows vLO.*40 

I Periscope It with Breakout Switch v4.0 r ..17B 

, Pengftjffife- 


Hyperttelp vl.O. 

.162 

Microsoft BASIC Pro Dvlpmnl System v7,1 

569 

Microsoft QuickBASIC Compiler v4.5__ 

PowerBAStCV2.1.... .... 

—.119 

.... ...135 

BUSINESS 

ABC Flowcharter vl.1. 

.332 

Rum Tool Gold v3.0 . 

.106 

Grammatik Windows ... . 

.101 

Instant OrgChart vl.0 .. 

.221 

Lotus 1-2-3 v31 

757 

Micrografx Charisma v2.0 . . 

.603 

Microsoft Excel-Windows v3 0 

554 

0RG PLUS Advanced v5 0. 

.J16 

PerFCRM Pro.. 

...534 

Quaitro Pro v2.0 . 

.573 

SideKick Plus vl .Q. 

.235 

Supftr Project Expert v2.Q. 

..779 

TimeLine v4.Q. 

.317 

Xerox FoimEtese Windows vl.1.. 

.. 554 

C 

Aztec C Crass Development Systems. 

.600 

Borland C++v£0.......... 

.. 593 

CASYNCH MANAGER v3.0,.. 

.229 

C-terp 306 v3.5.. 

. 470 

CLEAR+ tor C vl .0 . . .. 

...227 

Control Pak/PM.. 

400 

Control PakjAiVinduws. 

DESQviewAPSC Library vl.3. 

OESGview API Toolkit...»... 

.480 

.213 

.510 

Essential Communications v3.0... 

Essential Graphics v3 6 ^ 

.363 

455 


.253 

Sreenleaf CommLib v3.0.. 

.467 

Greenleaf DataWindcws with Source v?.t. 

Guido v 1.5.. „ , 

.593 

.286 

Intel 386/406 C Code Builder Kit vIO 

Lattice C Development System vfi O 

.017 

302 

Microsoft C Compiler v6.0 .. 

. .569 

Microsoft QuickC v2.5... 

.119 

Microsoft QuickC with QuickAssembter v2,5„. 
Paradox Engine (C version} vT.0. 

.,..,232 

.330 

PC-Lint v4,D. 

„„ ,144 

Ptd-C with Wofkbenfe v2.Q... 

Turbo C TOOLS v6 02 

..,.1033 

103 

Vitamin C tor Microsoft C V4.0 . 

.272 

WATCOM C m ProteSSiortal vfl.O. 

Zortech C++ Developer's Edition v2.1. 

.1672 

.540 


COBOL 

Microsoft COBOL Compiler v4jQ. 

.1028 

RM/CGB0L-65 Development System v5.0, 


COMMUNICATIONS 

Carbon Copy Plus + Host v5.2. 

Crosstalk lor Windows vl.1. . ..... 

.2031 

.223 

LapLink III v3 0 

153 

Mirror i!lv2,0. 

.. .152 

Prpcomm Plus v2 0 

123 

Remote? (Host & Caller) v2.Q... 

...190 

SmarTemi 240 v3.1... 

.347 

Takeover . 

m \ 

DATABASE & FILE MANAGEMENT 

ALPHA/Four vl.1.......543 

AskSam vS.O.... 

404 

Clanun Professional Developer v2.1. 

.842 

Clipperv5.0. .... 

.931 

dBASE IV vl.1.. 

.671 

dbFast/PLUSvt.4. 

.312 

dbFasbWindOws vi.5. 

..446 

Documentor vl .5..... 

.. 285 

FairCom Toolfent Speciat Edition.. 

Gupla SDLWmdmvs v2.0. 

...031 

1684 

Informix 4GL RDS/1D lor DOS.. 

.1327 

Microsoft SO L Server (1 -5 users) vi 1 

Oracle Developers Kit vfi .1C,_____ 

Paradox v3B. 

.1207 

.1240 

.015 

Paradox SQL Link vl.O ..622^ 


Q&A v3.0. 

R&R Clipper and FpxBASE+ Module..*, 
R&R Report Writer for XDB SGL*y3.... 

R:BASE v3.1. 

Superbase 4 WrridtiWE. vl 2 . 

Ul Prouiamrtw v£1 


IV-25MH; v4 Q. 

DESKTOP PUBLISHING 

Adobe Type Manager lor Windows^~l 

Astral Pidure Publisher v2.1_ 

facelift foF Windows. 

Freedom ol the Press..,. . 

Go Script Plus v3.0 _ 


3345 


_.105 

....662 

...JW 

...446 

.336 


OmniPage 7306 for Windows v2,1 ... 

PageMaker v4.0. 

.776 

.913 

Publish ft! v2.Q. 

.._J2Q3 

Xerox Ventura Publisher Gold v3.Q. 

DISK/DOS UTILITY 

Disk Manager v4.C3.. 

Lotus Magellan v2.0... .. 

.980 

.._.69 

. ... 185 

Macs Utilities 1990. 

.171 

Norton Utilities v5,0 . 

.207 

OPTune.. 

.04 

PC Tools Deluxe v6 0... ... 

..168 

Q-D0SII v2.0. 

..63 

SpinRite It vl.t........... 

___117 

XTree Pro Gold v2.0... 

.17Q 

EDITORS 


Brief v3.1.. ... 

.334 

Brief with rffiriet v3.0. 

.474 

Sage Professional Editor vl 1. 

.. .355 

VEDIT PLUS v3.3.. 

.209 

FORTRAN 


F77L-EM/32 v3.0. 

.. 1245 

Fortran Toolkit 1 v5.2,,. 

.133 

Fortran Toolkit 2 v5.2...... 

.218 


GRAPHICS 

Adobe IJiusfrator tor Windows vl.1 

Autodesk Animator vl .0... 

Corel Draw v2.fl..._.. 

Cricket Graph for Windows. 

Designer for Winrfows v3.01. 

GRASP with ART00LS v3.5. 

GSS Graphic EMpmrft Toolkit for DOS v2. 

GX Graphics vl .0..... 

HALO v3.1 . 

HALO Professional v3.0. 

Harvard Graphics v2.3.. 

Meta WINDOW v3.7b,.~. 

PCX EFFECTS vl .0._. 

PCX Programmer's Toolkit v4.0............. 


505 


«$ 

,..,536 


. 221 

.844 


. .206 
1020 

.300 

.423 

.635 

.559 

.414 

.152 

.375 

167 


HARDWARE 

sUSfl/. 33 Malh Coprocessor . 

infiR 

■i^ifolemal ?JfQ0 Modem . 

.129 

ASCII internal 9600bps V.32 with MNPS. 

—.794 


f Card. 


-237 


'ockcl Modem 200 

my scale full-Pane S-cannei 906 

i Modem . 1-J 

A? eternal Mone,-, ?:4 

IRccdivc i sx Modem.320 

GoickTel 9&DD SendFax Inlet na I Modem. 164 

SatteFAXtim Classic . % .fiS7 

ScahManPlusPC.M;^-^ . 267 

Worfdport 2400 Pocket Mortem. 446 

LAN & LAN READY 

ftbow0t$D+ (unlimited users] v4.0 . 3GQ 

AboveLAN (unlimited users} vi.OB.. ..446 

' r! >: 

as Netware Lovell v212._. 

ELS Notan Level II v? t5 , .. 

UNEsshc 16 M8PG Ethernet Starter Kd v30.835 

Netwerter Plus v2.2. „.261 

Safer Menu lor MS Windows 3.0.464 

Xtree ta ELS Usfcl 1 S ? v2.0... .281 

MAC 

Adobe Phoiosnop .... 944 

Adobe Type Manager v2.Q, ,...^.......109 

ColorStudio.=.HOB 

FastBicHv2.5. j?15 

FfBertom of ihe Press v3,D.. r ..„-,_. . .446 

Hyper Deik v4? 86 

LipLrnk Mac Connectivity Pack 162 

Maitierrtebca fur Mac if vl .2... 1264 

Pacemaksr v4jQ....i 1 LL.'.-.,..i.....934 

SmaflWWVMacv2.0 ... . .. .... 203 

StetVtewJI. 495 

ii (Symantec Utilities lot Mac) v2 0...18D 

Sup«Gardv1.5.. 354 

TbinkCv4.0orTliin*P^iv3.G ..... .. . 205 


MEMORY MANAGEMENT 

Max vil ...—_^.134 

:JISCrv4,0 . Ill 

>0mv2.O2. 134 

IM Expanded Mummy Mart50e(/386 v5.1. .110 

LfttAM vl.D.. 

Turbo EMRvE.O.... 

'.•'cache v5 OS. 

MODULA-2 

rmsStoragt with Full Source vl ,u 
Logitech Mwtu^ Development S' 
icpenomvi e .... 
i npSpesd Modubs-2 DOS Compi! 

OBJECT ORIENTED PROGRAMMING 

tot Windows with Languacc Luns. vj.c.1316 

G++V2.0 593 

Fkcftesstortelvl.l^ 2'-o 

Vssiwiv1.Q;...„vL'..164 

ik/V 286 vl.1,. 203 

0 . 300 

1 ...... . 242 

• Fflihcn /38il v? lies 


OS/2 Extended Operaling System vl .3.. 
OS/2 Standard Operating Sysiero vl.3.. 
mm Muliiiasking vl .22....... 


...1108 

.469 

248 


...509 


OS/2 PRODUCTS 

Asymetrix ToolBook vl.O,. 

Display Write 5/2......436 

Microsoft OS/2 Presentation Mgr.Tootkii vl 2 ...574 

OS/2 Programmers' Toolkit vl ,i.1015 

Paradox v2.0 , ■ ,, „ , ,, , . .. ■■ .„B5fi 

PDC Prolog v3 2 .B94 

R:BASEv2.1.1086 

SitoXick tor Pteseniaticn Manager vl.O.....235 

Smalltalk/V-PM vl 2 .500 

TopSpeed Modula-2 OS/2 Compiler v2.0.691 

Wide Angle irw OS/2.....120 

OTHER 

Dan Btiddin’s Demo II (Prototyper) v3.0.301 

Guide 3 for PC {HyperTexI} v3.0.664 

HyperPAD (HyperCard) v2.0.155 

Mace Vaccine (Virus Protection).....111 

Microsoft Windows Entertainmenl Pack..51 

MKS AWK (L^iguage) vB.I...140 

MAS Toolkit (UNIXTike tools) v3.1. 345 

PotyAWK (Pattern matching) v2.3.241 

PotyLibrauan [Source documertation) v2.3...30? 

PolyMake v3,3. ,....,...200 

PVCS Protessioral (Version Control) v3.3.593 

RPC II Development System v31. 

System Sleuth (Diagnostics) v2. t ... 


..JHi) . 

I v j U5 .■ 


.166 

ive Plus Protessionaf v2.E)... 361 

graphicsMENU v3,0. .^.253 

Mtaosoft Pascal Cotrajftsr v4.0. 3*17 

Microsoft OurckPascal vl 6..119 

Object Professional vi ,) ...... 248 


Based ASYNCH MANAGER vl . 1 ,,.. 
Pascal TOOLS arid TOOLS'? v2.fr.. 


-....213 

,213 




GRAFMATtC A PL0TMATIC.290 

Microsoft FORTRAN Compiler v5.0.516 

RM/F0RTRAN Develiwment System v2.44...065 Miaosoft Winder* 

WATCOM Fortran 77 m vfi.O.. k .1414 Open DeskTop vl 


USA 


★ 


_„TfNG ENVIRONMENTS 

iESpraling System Be lease 3.2 ..„.__.534 

ficed interactive Etsecutive vl.1..1028 

Wew366v2.3... 236 

IOSV5.0. 245 

DB^uttruser DOS...839 

Geo Works Ensemhte v1.Q„.....139 

Micrbfidft DOS ___ J30 

Miaosoft Windows V3.0. J76 

. 0 „. 2m 


SOFTWARE 


LIMMATQUAI 116 • 8001 ZURICH • SWITZERLAND 
TEL: 01-252 6710 • FAX: 01-252 7795 


Over 3 r 500 products carried . Call today for price list-disk . 

Cirde 459 on Inquiry Card, 


POWER TOOLE 1S2 

. ... 402 

Topaz v3,D.;. 123 

Turbo Analyst w6.0. M. . 171 

fu:bn Pascal vfi 0. 177 

Turbo Pascal Professiorwro.O.348 

Turbo PtLis v5 5. i61 

Tgfbc.Prd(es&lonafvSri9. 171 

..223 

SCIENCE & ENGINEERING 

Advanced Math Applktion Pack .. ..117 

Chi Writer v4.G. 490 

Derive v2.D....342 

MathCfflt v2.5...JHHL.564 

Mathematlca366vl .2 1106 

Mathemato lor W/nUoMHB^^___„...15B1 

SSP/PC Sc iei rl iii r Sii hruutine L ibraty vl.0.455 

SCREEN DESIGN & MANAGEMENT 

FamJcnsote vlOl ... . 1B5 

POWER SCREEN vl.1 .:. ; ...IB3 

Vermtini\4wisv2.0. . .. C45& . 593 

WideAngfcvl 0. 170 

TRANSLATORS 


EA3_Cv3 2... 
dBx/dBpon with Source v4.7.. 
F0 R_C-h- lor DOS.. 


....450 

..1490 
.1609 


F0FI_C with Binary Runtime v3.t..Z^PI 

FQf_Strudv.11......966 

UNIX/XENIX 

fammatik... 


!nfOrmix4GLRDS/1D..... 

Interactive! ABCHftECH Multi-User Extensioo 

Interactive Architect! Senes Workstation Dvlpr.. 

Interactive Motif vl.O 


Interactive Motif Development System. 

Norton Utilities- lor System V v3.2. 

Oracle UNIX/Xenix 386 t-user v6.0. 

RM/COBQL-65 Dvtpt. System v5.B. 

SCO Microsoft FORTRAN Compiler v3.3.. 

SCO Portfolio Suite 386 v6.1. 

SCO UNI X System V/366 Devip System v3 2 ,. 
VEDIT PLUS for UNIX/XENIX v3.24_... 


..344 

.4111 

.1074 

..2138 

.218 

268 

.396 

.2728 

...2m 

.658 

....1875 
....1177 
.344 


WINDOWS DEVELOPMENT 

Asymetrix ToolBook vl.O...509 

Btrieve for Windows v5.t....-.,.065 

Halo Windows Toolkit vl.O..629 

hDC Windows Express vS.O ___ 

KnowledgePro lor Windows vl.4. 

MS Windows Device Diver Dvlp Kit v3.0.. 

MS Wmdaws Productivity Pack.. 

MS Windows Software Developers KitvS.O— 

Object Vision vl.O........... 

SmaKtalk/V-Windows vl .0__ 

WindowsMa*® V3.01.......1104 


...1092 

.572 

.74 

.572 

...164 

...500 


' Alt rTBfcH credil cards accepted. 

1 30 1 % invoicing for qualified organizations. 

■ Special discounts tor large or corporals buyers 

■ Prices do id include VAT or other local taxes 

■ Prices subject lo change without nobce. 
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NEWS 

WHAT'S NEW 

• INTERNATIONAL 



You can run IBM AT and Unix applications on the STEbus with 
Arcom Control Systems p SCIM386SX processor board . 


386SX Power 
for the STEbus 

rcom Control Systems’ 
386SX-based processor 
board for the STEbus com¬ 
bines a state-of-the-art CPU, 
memory, and I/O capability 
into a platform for real-time 
systems that will run IBM 
AT-compatibie software or 
even Unix applications* The 
SCIM386SX is available in 
16“ or 20-MHz selections. 

The board uses the Chips 
& Technologies SCATSX 
chip set to give compatibil¬ 
ity with the IBM AT, adding 
a further high-performance 
option in Arcom’s range of 
IBM-compatible rugged 
computer modules for indus¬ 
trial applications. Eight 
surface-mount memory sites 
provide for up to 4 MB of 
DRAM, which you can ex¬ 
tend up to 16 MB using a 
local expansion facility that 
accepts a plug-on module. 
Other hardware features in¬ 
clude BIOS EPROM, a 
socket for a math copro¬ 
cessor, a floppy disk drive 
controller, a keyboard inter¬ 
face, a real-time clock, and 
a loudspeaker output. 

The interface to the STE¬ 
bus is via the two-part 


DIN41612 connector and 
includes full multimaster 
arbitration* 

Because the SCIM386SX 
is IBM AT compatible, you 
can develop applications 
software on the board itself 
and run DOS or OS/2 pro¬ 
grams, providing access to 
software such as the Super¬ 
visory Control and Data Ac¬ 
quisition packages for dis¬ 


tributed control and data 
acquisition. 

Price: £885 with t MB of 
RAM; £1195 with 4 MB; 
£232 with the coprocessor 
option. 

Contact: Arcom Control 
Systems Ltd*, Unit 8, Clifton 
Rd. f Cambridge CB1 
4WH, U.K., 44-223-411200; 
fax 44-223-410457. 
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A Mapping 

Module 

for SPSS/PC + 

PSS/PC + Map can 
perform complex anal¬ 
yses of data and present the 
results in map format, SPSS 
offers the system as a soft¬ 
ware module for SPSS/PC 4-, 
the company's data-analy- 
sis package. The module in¬ 
cludes several basic maps 
for country and county 
boundaries, as well as post¬ 
al-code areas. 

You can use the module 
to locate geographically a 
shop's customers by postal 
code or telephone code* With 
this information, you can 
develop a targeted promotion¬ 
al campaign to expand the 
shop's trade area. SPSS/ 

PC + Map lets you automat¬ 
ically create computer pin 
maps and shade user-de¬ 
fined regions based on the in¬ 
formation pertaining to that 
region* 

Price: £495. 

Contact: SPSSU.K. Ltd., 
SPSS House, 5 London St., 
Chertsey, Surrey KT16 
SAP, U.K*, 44-932-566262; 
fax 44-932-567020. 
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With X.desktop you just Point and Click 





Instant Confidence 

Users are now demanding an easy way of managing 
their work, even un today's powerful UNIX computers. 
X.desktop is becoming the standard way that people 
interact with their UNIX systems. It provides a 
consistent graphical front-end that 
makes different computers look and 
feel the same. 

Using intuitive, mouse-controlled 
operations, yon can easily run 
programs, manage your files and access printers and 
other peripherals. No knowledge of UNIX required. 

X,desktop makes UNIX accessible to everyone by 



shielding them from the UNIX command line and letting 
them get on with their work quickly and efficiently. 

The Ideal Addition to any Motif interface 

X.desktop is an X Windows application 
with an OSF/Motif look and feel. It is an 
ideal companion to any Motif interface 
and is available on a wide range of 
systems such as Sun, DEC and Hewlett- 
Packard workstations and bundled with IBM, NCR, 

SCO and Unisys graphical user interfaces. 

Call IXI Sales on UK: 0223 462131 or 

International: +44 223 462131, 




tXt Limited 


62-74 Burleigh Street - Cambridge CB1 WJ England Tel: +44 223 462131 ■ FAX: +44 223 462132 

X. desk iop, iXf and the tXt logo art trademarks or registered trademarks of IXt Limited 
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■ Develop on over 100 platforms—without reprogramming! 
Forget the tedious, time consuming and expensive reprogram¬ 
ming required to move from one environment to another. With 
c-trae Plus™ you don't change source code at all —just recompile, 
link and you're running on platforms ranging from Cray supercom¬ 
puters to Zenith laptops! Over 100 environments are supported, 
including: ■ Windows 3 ■ DOS ■ UNIX ■ OS/2 ■ VAX/VMS 

■ Mac ■ SUN ■ RS-6000 

Forget byte order, memory model, integer size or data alignment 
hassles—c-tree Plus manages it all automatically regardless of 
processor architecture. And e-tree Plus even provides a utility to port 
your pre-existing data files in place , 

■ Whether you need single, multi-user, client/server or LAM 
configurations, c-tree Plus supports them all! 

Now you don't have to make a choice between configurations — 
c-tree Plus supports them all The same application can use c-tree 
Plus as a powerful data management engine or as a client front-end 
to the FairCom Servers. 

B Put the latest data management technology to work in your 
applications! 

Outstanding new features make c-tree Plus the developer's 
product of choice!' Features include: ■ True transaction processing* 
m Superfiles ■ Resources ■ Full AN SI-standard SOI functionality* 

■ Batched operations ■ Ultra-high speed data & index cache 

■ Row & key level locking ■ FREE FairCom" Server (Developer's 
Version) ■ No run-time royalties ■ Full source code ■ Extensive 
tech support. 

■ Order your copy of c-tree plus today! 

Start putting the power of new c-tree Plus to work in your 
applications right now—call FairCom today! 


(800)234-8180, Ext 1 


when used in conjunction with the FairCom Servers 


4006 WEST BR0 AO WAV 

FAIRCOIV! COLUMBIA, MP 65203 

corporatism PRONE 314.445.efl33 
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Mitac’s 33-MHz 
Small-Footprint 
Desktop System 

M itac says that its 

3070G is a small-foot- 
print desktop computer that 
operates effectively in both 
network and stand-alone 
applications. Utilizing Intel’s 
33-MHz 386 microproces¬ 
sor in conjunction with 128 
KB of fast cache memory 
and 4 MB of RAM, the 
3070G can readily handle 
complex networked and 
stand-alone processing 
tasks. 

A socket for an optional 
387 coprocessor is available 
for adding the extra pro¬ 
cessing clout needed for cal¬ 
culation-intensive applica¬ 
tions, such as engineering, 
scientific, and complex fi¬ 
nancial or accounting tasks. 

The system uses a propri¬ 
etary 32-bit slot for 4 MB of 
RAM, but you can config¬ 
ure it on-board to a system 
maximum of 16 MB. The 
motherboard also contains 
disk drive, Intelligent Drive 
Electronics, and I/O control¬ 
lers. The computer case has 
room for 5 %- and 3V£-inch 
floppy disk drives, up to 
200 MB of hard disk storage, 
and one additional space for 
a backup or CD-ROM drive. 
The 3070G also features 
video compatibility for 
SuperVGA, 8514/A, and 
TIGA340. 


The 3070G offers multi¬ 
level security features to pro¬ 
tect access to your files. 
These include a front- 
mounted keyboard lock, a 
mechanical lock, and option¬ 
al password and security 
codes. 

The basic configuration 
includes the 33-MHz 386 
CPU, 4 MB of RAM, a 
128-KB cache, 256 KB of 
video RAM (VGA resolu¬ 


tion of 800 by 600 pixels), a 
3 Vi-inch floppy disk drive, 
Microsoft Windows 3.0, and 
a Mitac mouse. 

Price: About £3399 to 
£3599. 

Contact: Mitac (U.K.) 

Ltd., Unit 1, Hortonwood 
32, Telford, Shropshire 
TF1 4EX, U.K., 44-952- 
677022; fax 44-952- 
605605. 
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Access 
DOS Files 
from Your Mac 

T he new version of the 
MacLinkPlus data 
bridge product for the Mac 
has 50 new file translators 
and DOS Mounter soft¬ 
ware. The DOS Mounter 
software provides direct ac¬ 
cess to DOS disks inserted in 
the Macintosh FDHD 
Superdrive and most other 
DOS removable-media 
drives on the Mac Desktop 
and within all Mac applica¬ 
tions. MacLinkPlus/PC 5.0 
supports Word for Win¬ 
dows, WordPerfect 2.0 for 
the Mac, MultiMate 4.0, 
FrameMaker, and Microsoft 
Windows graphics. 

MacLinkPlus/Translators 
5.0 lets Mac users access PC 
files in the FDHD Super- 
drive or on a file server or 
hard disk drive. The trans¬ 
lators, which have over 250 
combinations, convert word 
processing, spreadsheet, 
graphics, and database files 
created in one application 
into a format that is imme¬ 
diately usable in another. 
Price: £159 for Mac Link- 
Plus/PC 5.0; £129 for Mac¬ 
LinkPlus/Translators 5.0. 
Contact: Principal Distri¬ 
bution Ltd., 1 Gleneagle Rd., 
London SW16 6AY, U.K., 
44-81-677-7631; fax 44-81- 
677-4335. 
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SA-9600 

Stand-Alone RADIO MODEM 

□ Async/Sync RS-232 connection to 
virtually all types of computers 

□ 2400, 4800, 7200, 9600 BPS 

□ Encryption capable 

□ Up to 15-mile range; 
hundreds of miles with 
repeaters/amplifiers 

□ Full or Half Duplex 
35 Orville Drive, Bohemia, NY, USA 11716 



WIRELESS 

DATA COMMUNICATIONS 
for 

Micros , Minis and Mainframes 

□ Transparent radio link - 

no software modifications 

□ Voice and DC power options 

□ 400 - 500MHz Band 

(FCC CERTIFIED 450-470MHz) 


N^GKPKT K 


PC-compatible plug- in board 
(PC-9'600) also available 


TEL (01) 516-589-6800 • FAX (01) 516-589-6858 


72IS-26 BYTE* JULY 1991 


Circle 442 on Inquiry Card (RESELLERS: 443). 








































While meeting the needs 
of computer resellers, the 
Charlie Series of computer 
systems is setting new 
standards in die all important 
areas of price, performance, 
testing, and customer support. 
Back this up with the world’s 
fastest international delivery 
and you’ll know why experts 
are calling the Charlie 1 'Series 
"the most reseller oriented 
computer system on the world 
market ," 


I he Pinna ele of 
Performance Computers 


For more inform (tit on amt tut: 

Commit Computer Corporation 

TEL:(415)680-8280 
FAX: (415)680-8298 

1300 Galaxy Way. Concord, CA 94530 USA 

ATTN. INT'L MKTG-BI 


14" Mono 

44 MB IDE 

2 MB 

MS DOS 4.01 

14” Mono VGA 

80,100,200 MS IDE 

4 MB 

DR DOS 5.0 

14" SuperVGA 

330, 760 ESDI 

8 MB 

OS/2 1.2 

14" MultiScan SVGA 

330, 760 MB SCSI 

16 MB 

SCO UNIX 386 

16" MultiScan SVGA 

330, 700 MB ESDI w/Cache 

32 MB 

SCO XEfJIX 386 

19" MultiScan SVGA 

1.2 GB SCSI 

64 MB 

LAN Manager 

20" SuperVGA 

2.3 GB SCSI 

128 MB 

NOVELL NetWare 


International Keyboards and 220W110V Power Supplies are available, 

. CONCORD 

The Charlie™Series is presented by computer corporation- ® 

Copyright 1991. Concord Computer Corporation, 1300 Galaxy Way, Concord, CA r 94520 U S, A. Charlie is a 
trademark of Concord Computer Corp. All ocher names are trademarks of their respective owners. 
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OPTIONS: 


MONITOR/CARD 


HARD DISK 


MEMORY 


SOFTWARE 


The 


/^1 1 * • 

Charlie Senes 


" j Before design and engineering, 
we asked worldwide resellers 
what they wanted most . ” 


286 

16MHz/20MHz/NetworkWS 

386sx 

16MHz/20MHz 

386 w/Cache 

25MHz/35MHz 

486 ISA w/Cache 

25MHz/33MHz 

486 EISA w/Cache 

25MHz/33MHz 

Super Micro 

1486+RISC 

25MHz/33MHz 

VGA Portable 

386 -2S/33MHZ w/Cache 
486 - 25/33MHz w/Cache 

Laptop 386SX 

16MHz/20MHz A 

Notebook 386 sxi 

16MHz/20MHz 


m* 


Charlie 



































NEWS 


PC Upgrades 


At the Lowest Prices in 
EEC. 

No International Handling Charge 
No EEC Import Duty or UK Tax 
Low Transport cost £13.0 for EEC 


loshiha Compatible Memory 


ri000SE/XE+T2000SX 
LMB £75 2MB £113 

1MB £267 8MB £484 

Same price for all the followings 
T1200XE.T3100SX.T3100E.T3200SX 
T1600 2MB £77 T3200 3MB£165 
T3100SX/T3200SX 4MB £210 
r5100,T5200 2MB £91 
Contact us for Toshiba Computers 


Compaq Compatible Memor\ 


Modules for S&E range 
1MB £65 4MB £162 

S & E Boards. 1MB £103,4MB £225 
5LT-1MB £89 4MB £427 

LTE/386-1MB £129 4MB £285 


IBM Compatible Memory 


BM ID, Easy installation,LIM 4.0 
MCRAM32- 16/32 bit card Ok £160 
with 8MB £472 

2MB IBM Compatible Memory 
5450604- £75 6450608- £75 


AT Memory 


Boca AT Plus. 2MB-£145 8Mb-£330 


Laser Printer Memories 


£75 

£50 


HP IIP/1I1/IIID with 2MB 
Panasonic 445QL4420 0MB 


Hard Disk Drives 


pujitsu/Segate. 40MB to 780MB £Call 


\l .\\ *-3N6S\ Note Look 


386SX/16- 2MB of Memory. 

1,4MB Floppy.20/40MB hard disk. 
VGA Compatible Backlit LCD. 
Graphics 640x480. £1400 


Multi-liiu>ual Word Processor 


Supports 24 Languages. £120 
Extensive set of commands. 

Full Range of Fax/modem card. 
3 lease contact us for items not listed. 


Contact I s Toda\ on 

Tel: 372-1917 Fax: 625-7649 


Tel codes:071 for UK 
and 4471 for International Calls 
Prices are subject to change without 
notice. 


AMDS (Europe) Ltd. 
36A,Kilburn High Rd 
London 
UK. 


Trade Maiks PS /2 & 
OS/2 belong to 
IBM. Unix AT&T. Novel 
Novell Inc. Compaq, 
Compaq oomputert. 


INTERNATIONAL 


Project 
Management 
for Windows 3.0 

he Nokia Planner proj¬ 
ect management package 
runs under Microsoft Win¬ 
dows 3.0 and uses multiple 
windows, pull-down 
menus, dialog boxes, and a 
mouse for graphical entry 
and manipulation of objects. 

Starting with a rough 
idea of a project, you use 
Nokia Planner’s graphical 
project editor to create and 
edit projects and display the 
project hierarchically along a 
user-defined time scale. 

The project activities and the 
dependencies among them 
create a timed activity net¬ 
work, which displays all 
relevant activity data at a sin¬ 
gle glance. You can use fil¬ 
ters to hide irrelevant ac¬ 
tivities and modify and 
reshape your ideas to explore 
different possibilities. 

The software’s work¬ 
space consists of windows, 
which are limited only by 
the amount of available mem¬ 
ory. You define the win¬ 
dows to display project activ¬ 
ity networks, Gantt charts, 
reports, or resource load his¬ 
tograms. Nokia Planner 
lets you have several projects 
in a single view as well as 
several views of a single 
project. 

Nokia Planner lets you 
define custom resource class¬ 
es for each project, allocate 
common resources over many 
projects, follow expenses 
and projects by activity, and 
summarize them together 
with resource costs through¬ 
out the hierarchical levels 
of a project. 

You can use Nokia Plan¬ 
ner’s default calendar or de¬ 
fine your own for each ac¬ 
tivity. You can also define a 
calendar for each resource 
or use the same calendar for 
several resources. 

The package lets you ex¬ 
port reports to your text-pro¬ 


cessing or spreadsheet pro¬ 
gram for presentations or 
complex calculation of re¬ 
sources, expenses, and 
profits. 

Nokia Planner requires a 
286-based IBM PC with 1 
MB of RAM, DOS 3.1, 
Microsoft Windows 3.0, a 
hard disk drive, and a 
mouse. The company also 
provides a full keyboard in¬ 
terface for mouseless users. 
Price: 7200 Finnish marks. 
Contact: Nokia Research 
Center, Knowledge Technol¬ 
ogy, P.O. Box 156, SF- 
02101 Espoo, Finland, 358- 
0-4376329; fax 358-0- 
4552091. 

Circle 1331 on Inquiry Card. 


Color Printing 
Under 

Windows 3.0 

S harp Electronics has 
enhanced the versatility 
of its JX-730 color ink-jet 
printer with a Microsoft 
Windows 3.0 software 
driver. The driver will be 
supplied free of charge with 
the printer. 

The JX-730 provides six 
vivid printing colors—ma¬ 
genta, yellow, cyan, red, 
green, and violet—as well as 
black from a combination of 
four ink colors delivered via 
48 nozzles. Software-driven 
dithering techniques expand 
the number of effective 
colors available to 4096. 

The printer can produce 
output at a resolution of 180 
by 180 dpi at a rate of 70 
cps (in a single color) to a 
maximum of 13.6 inches, 
onto a variety of paper or 
overhead projector film. 
Price: £1295. 

Contact: Sharp Electronics 
(U.K.) Ltd., Sharp House, 
Thorp Rd., Manchester 
M10 9BE, U.K., 44-61-205- 
2333; fax 44-61-205-7076. 
CircU 1332 on Inquiry Card. 
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SYSTEMS 



AGC'S COMPLETE LINE OF POWERPLAY 
HAVE BOTH THE POWER AND THE CHARACTER 
TO FILL ANY ROLE IN A COMPUTING ENVIRONME 
FROM THE SLIM DESKTOP 286 UP TO THE 
TOWERING AND POWERFUL 486, THE POWERPLAY 
SERIES HAS NETWORK WORKSTATIONS, 
ENGINEERING WORKSTATIONS, MULTIUSER 
HOSTS AND PROCESSORS FOR EVERY 


APPLICATION. PUT THE BEST FACE ON 
YOUR WORK WITH THE |j 
POWERPLAY 
SERIES. 


THE POWER 




■ 13th South Africa 
Computer Falre 
Block 53. Booth B 
June 12-15, 1991 




Taipei 
Gomputex 
1991 

Area B. Stand #522, 
524 r 526. 528, 530, 
532 June 4-10, 1991 


AGC ELECTRONICS CORPORATION-MAIN OFFICE 16th Floor, Numbef 629,Min$heng East Road, Taipei, Taiwan, 10446, Republic of China Telephone; (866)2 718 1523 (Rep ) 
Facsimile: (886)2-7184808/9 CACHING TECHNOLOGY QORPORATION-USA OFFICE 250 North Lakeview Avenue, Unit Q Anaheim. California 92807 United States of America. 
Telephone: [714)777-2818 Facsimile: (714)777-3608 AGC ELECTRONICS GmbH-GERMANY OFFICE 7 Etage, Konrad-Adenauer Platz 10. D-40OG DiissekM 1, Federal Republic 
of Germany Telephone: (0211) 3644-83 (0211>3658-98 Facsimile: (0211^365392 AGC ELECTRONICS CORPORATION S.L-SPAIN OFFICE P.® del MarquSs de Zafra, 2,1.° A 
28028 Madrid, Spain Telephone: (91) 256*1301 Facsimile: (91 >2566457 
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You can scan monochrome and color originals at 19 resolutions 
between 50 and 600 dpi with Epson *s GT-6000 flatbed scanner 


Epson’s 
GT-6000 
Flatbed Scanner 

T he GT-6000 flatbed 
scanner uses CCD tech¬ 
nology and a scanning area 
that can cover A4 and U.S. 
letter sizes. Originals can 
be up to 216 by 297 mm. 

The maximum possible 
resolution of the scanner is 
600 dpi horizontal and ver¬ 
tical. With a basic resolution 
of 300 dpi, the scanner can 
register a total of 2252 by 
3508 pixels. The scanning 
depth is 8 bits per pixel, al¬ 
lowing it to register up to 
256 gray-scale values per 
dot. The GT-6000 also lets 
you scan color originals at up 
to 256 shades per color- 
red, green, and blue—mean¬ 
ing that the GT-6000 can 
differentiate among a total of 
16.7 million colors. The 
scanner also has various ad¬ 
justments to provide com¬ 
patibility when displaying the 
results on screens or 
printers that have a lower-res- 
olution color display. 

You can select 19 resolu¬ 
tions between 50 and 600 dpi 
using software commands. 
You can also adjust bright¬ 
ness, either on the panel or 


via the software, in seven 
steps. Halftoning is select¬ 
able via DIP switches but can 
also be set on or off via the 
software. A zoom function 
lets you enlarge or reduce 
an image in steps of 1 percent 
between 50 and 100 per¬ 
cent. You can allocate differ¬ 
ent zoom factors to the 
horizontal and vertical direc¬ 
tions via the software. 

The GT-6000 employs a 
CCD line-sensor technique, 


similar to that used in video 
equipment. An optical sys¬ 
tem scans the original line- 
by-line, using all three light 
sources simultaneously for 
monochrome originals, or all 
three light sources individ¬ 
ually for color originals. 

You can modify the opti¬ 
cal details of the color scan 
image even during scan¬ 
ning. If colors require ma¬ 
nipulation, you select the 
line sequence mode in which 


the GT-6000 scans using all 
colors jointly in one run. It 
switches the red, green, and 
blue light sources in a fast al¬ 
ternating sequence. If you 
want to input the image into a 
PC without manipulation, 
you select the page sequence 
mode in which the GT- 
6000 scans the red, green, 
and blue colors separately. 
When scanning in black-and- 
white mode, the scan run 
can be with either white light 
or with a so-called dropout 
color selected. In this mode, 
only one of the three light 
sources is used during the 
scanning. 

The scanner comes with 
serial and bidirectional par¬ 
allel interfaces. The inter¬ 
face card requires a full- 
length slot in your PC. You 
can also connect the GT- 
6000 directly to an Epson 
24-pin dot-matrix color 
printer without an interme¬ 
diate personal computer. The 
system then functions as a 
color copier. 

Price: DM 5498. 

Contact; Epson Deutsch¬ 
land GmbH, Zuipicher 
Strasse 6, 4000 Dusseldorf 
11, Germany, 49-2-11- 
56030; fax 49-2-11- 
5047787. 
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Never before has such a slim offers 


so much speedy and econom 
Models* citydesk ss-16 


1. ■ Processor 

80286-16 CPU 

■ Memory 

1 MB To 4 MB RAM 

■ Storage 

1x3.5* FDD 1.44 MB 


1x3.5" HDD 40 MB 

■ Display 

Super VGA 1024 x 76B build-in 

■ Expansion 

Two 16-bit expansion slots 


► All-in-one Malnboard 
with versa I i Is peripheral Interfaces 

* Inside power 60 W. 100-240 V/AC auto-switch 

* Dimensions 305 x 335 * 75 mm (WxDxH) 

12' x 13.2' x 3' 

5 Kgs 


* Weight 

2, City Families: 


3 SKD manufacturing proposal is available 


City desk SS-16 80286-16 slim PC 

City desk SS-20 80386SX-20 slim PC 

City lap 30 8Q386SX-16 laptop 

City lap 50 8Q386DX-25 laptop 

City power Switching power supply [FCC. UL TUV) 

City word 101/102 enhanced keyboard 


Unicolt 


TECHNOLOGY CORPGFIATION 

FLOOR 5-1, NO. 1,WU-CHL1AN FIRST ROAD, H5IN CHUNG CITY, 
TAIPEI SHI ENG, TAIWAN. R.O.C, 

TELS86-2-2BB22Q0 ■ FAX:Se6-2-2992468 


7215-30 BYTE- JULY 1991 


Circle 456 on Inquiry Cord. 


















MGROUP 


m-TRADE (UK i LTD 


Putney Bridge Road 


London SW1S 1HR England 


Tei 44-BU877 17M 


CO/Session ■ 
lets you use your H 
office PC as though H 
you were there... 


A product of Triton Technologies Inc. 

Austria EDICOM Tel. +43-4 408 5993, Fax. +43-1 400 7644. Belgium AKAM ELECTRONICS nv Tel. +32-3 457 30 00. Fax. +32-3 457 30 00. France 
DATA-PR1NT S.ATeL +33-1 46 02 11 26, Fax. +33-1 46 02 23 49 Germany THE TECHNOLOGY COMPANY Tel. +49-30 662 7292, Fax. +49-30 032 
2413 and DIGITAL DATA GmbH Tel. +49-30 391 GO 61. Fax +49-30 392 90 29 Netherlands LANdis Tel. +31-30 46 94 II, Fax, +31-30 43 69 94 and 
UNIT 4 INTERNATIONAL Tel. +31-76 230 B99, Fax. +31-70 102 907 Norway SCS AddOn Ware A/S Tel. +47-2 364300, Fax +47-2 207039. Sweden AU- 
SYSTEM TELEDATORER Tel. +46 67267770. Fax. +46 B91 1580. Switzerland ONLINE STORE AG Tel. +41-75 20366, Fax. +41 75-20367 Germany 
MEOIFEX GMBH TeL +49-6074 28822, Fax. +49-6074 25129. 
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M-Trade, the networking specialists, brings you 
the CO/Session range of PC remote control 
communications products. CO/Session allows you 
PC to PC, PC to LAN and PC to X.25 packet 
switched system access. 

CO/Session remote access communications 
software enables you to do everything you 
previously had to do in your office-6u£ from the 
location of your choice and at your own 
convenience. 

Via modem, you can access (even transfer) files, 
run programs, print reports, use on-line 
network resources, and more, just as 
though you were seated at the 
keyboard in your office.... 


even 


you're not 


Even when you’re at home...before 
dinner...when you get back from the 
health club...after you read the 
children a story. Even 
when you're on the 
road...in you’re hotel 
room...at a branch 
office...calling on 
a client. CO/Session 
can help you accomplish 
all you have to do while 
allowing you to enjoy the things you 

want to do. 


CO/Session is available throughout Europe 

Call for details. 


M-QROUP 


when 
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Talking 

Documents 

W ith Voice-It for Word 
Processing, you can 
add high-quality audio an¬ 
notation to your WordPerfect 
5,0 and 5,1 letters, reports, 
or documents by simply 
pressing a couple of keys. 
You can use the package to 
leave comments to yourself 
or for others, to annotate 
documents without interfer¬ 
ing with the original text, to 
jointly develop documents 
without meetings, to explain 
complicated sections of 
text, and to dictate notes 
right into a document. 

To record an audio mes¬ 
sage, you simply position the 
cursor in the line below the 
text, press Alt-R, and speak 
into the supplied telephone- 
style handset. Voice-It auto¬ 
matically saves all the 


audio notes associated with a 
document. 

Playing back your audio 
messages is equally simple. 
You press Alt-F to search 
forward for audio notes and 
Alt-B to search backward. 
Voice-It automatically up¬ 
dates the screen to show the 
text associated with the audio 
note. 

The Voice-It for Word 
Processing package includes 
the Artisoft Voice Adapter, 
an 8-bit ISA card suitable for 
use in the IBM XT and AT. 

A Micro Channel architec¬ 
ture version is also avail¬ 
able. 

Price: £244, 

Contact: Interactive Voice 
Systems (U.K,) Ltd., Enter¬ 
prise House, 38 Queen St., 
Maidenhead, Berkshire SL6 
1HZ, U.K., 44-628-34222; 
fax 44-628-33277. 
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Windows 
Programming 
in BASIC 

p to this point, pro¬ 
gramming for Microsoft 
Windows has offered an un¬ 
enviable choice: Write an ap¬ 
plication from the ground 
up in C or assembly language 
with the Windows Software 
Development Kit or use a 
high-level Windows lan¬ 
guage or macros to customize 
an existing application, 
WinBasic is an integrated 
BASIC compiler/editor for 
Windows applications that 
Blackwell Scientific Soft¬ 
ware says will make Win¬ 
dows an appealing environ¬ 
ment for programmers who 
currently solve problems 
with languages like BASIC, 
Turbo Pascal, or dBase. 

WinBasic replaces the 
400 or 500 function calls and 


messages in the Windows 
application programming in¬ 
terface with fewer than 12 
BASIC statements and func¬ 
tions, so these and a little 
BASIC are all you need to 
know. 

The dynamic link librar¬ 
ies in WinBasic result in a 
very low memory over¬ 
head—about 150 KB of RAM 
in operation. WinBasic also 
works with Windows 2.0 as 
well as Windows 3.0, so 
you can use WinBasic pro¬ 
ductively on computers 
ranging from a 640-KB IBM 
AT to a 16-MB 486. Win- 
Basic also reads and writes 
dBase files. 

Price: £99,50. 

Contact: Blackwell Scien¬ 
tific Software, BSP Ltd., 
Osney Mead, Oxford OX2 
GEL, U K., 44-865-240201; 
fax 44-865-791738. 
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Rates (postage and handling included): 

Holland Dfl 18.00 Switzerland SwFr 13.50 

United Kingdom £5.25 France FFr54.50 

West Germany DM 16.50 Sweden SEK 56.50 

No other currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking (V) 
the boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 

P.O. Box 25, 3950 A A Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express 

Card ft ___ 

Exp. Date ,____ 

Signature ___ 


Name ___ 

Address ______ 

Postcode__- __ City__ 

Country ______ 

AH orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery by surface mail. 
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NEWS 


WHAT'S NEW • INTERNATIONAL 



The high-speed Breakout 9600 internal modem card for the IBM 
PC provides synchronous and asynchronous modes, dynamic 
error correction, and MNP level 5 data compression. 


High-Speed 
Data Transfer 
for the PC 

T he Breakout 9600 in¬ 
ternal modem card for 
the IBM PC offers both 
synchronous and asynchro¬ 
nous modes over Public 
Switched Telephone Network 
and leased lines. The high¬ 
speed multistandard modem 
combines dynamic error 
correction and MNP level 5 
data compression to provide 
effective throughput of up 
to twice the rated speed of 
9600 bps, according to PC 
Communications. 

The modem’s synchro¬ 
nous and asynchronous capa¬ 
bility lets you use it to com¬ 
municate with an array of 
public and private data¬ 
bases, for PC-to-PC file 
transfer, and for direct ac¬ 
cess to mainframes. The 
Breakout 9600 supports 
eight CCITT communica¬ 
tions standards, including 
V.32 (9600 bps), V.29 (9600 
bps), V.27ter (4800/2400 
bps), V.26bis (2400/1200 
bps), V.22bis (2400 bps), 
V.22 (1200 bps), V.23 
(75/1200 bps), and V.21 
(300 bps), as well as Bell 
103, 212A, and 224A and 
BSC 3780 and SDLC 
protocols. 

With its external serial 
port and PC bus interface, 
the Breakout 9600 lets you 
share it between two PCs by 
simply adding an RS-232 
cable link. Alternatively, you 
can connect it to a separate 
emulation card. 

The Breakout 9600 is 
Hayes-compatible and com¬ 
patible with most popular 
communications packages. 
The package includes 
Breakout Plus communica¬ 
tions software, which pro¬ 
vides Viewdata, VT52, 
VT100, VT220, and Tele¬ 
type terminal emulations to¬ 
gether with XMODEM, 

YMODEM, ZMODEM, and 
Kermit file transfer proto¬ 


cols. With IBM 3270 and 
5250 terminal-emulation 
software available as an op¬ 
tion, you can use the mo¬ 
dem for connection to IBM 
midrange and mainframe 
systems. 

Price: £995. 

Contact: PC Communica¬ 
tions, Elmsdale House, 31 
The Green, West Drayton 
UB7 7PN, U.K., 44-895- 
444455; fax 44-895- 
444452. 

Circle 1336 on Inquiry Card. 


Talking 

Spreadsheets 

I nteractive Voice Systems 
says that Voice-It for 
Spreadsheets brings a new 
dimension to the world of 
financial modeling—voice. 
The package combines the 
Artisoft Voice Adapter (an 
8-bit ISA 9 ard for the IBM 
XT and AT) with easy-to- 
use software that lets you add 
vocal comments and mes¬ 
sages to Lotus 1-2-3 release 
2.01 or 2.2 spreadsheet 
files. 

To use the package, you 
attach the add-in to Lotus 
1-2-3 and press Alt-F7, and 


a new menu appears on¬ 
screen. From here, you can 
play and record any length of 
audio message using the 
supplied telephone-style 
handset or optional loud¬ 
speaker. 

To record an audio mes¬ 
sage associated with a partic¬ 
ular cell, you move the cur¬ 
sor to the appropriate place 
and press a couple of keys 
to start recording into the 
handset. Pressing a single 
key ends the recording, and 
Voice-It stores the digitized 
audio messages when you ex¬ 
ecute the Lotus 1-2-3 File 
Save command. 

When you replay mes¬ 
sages, Voice-It for Spread¬ 
sheets automatically up¬ 
dates the screen to display the 
related cell and starts play¬ 
ing. When a message ends, 
you press a single key to up¬ 
date the screen and play the 
next message. 

Because the digitized 
audio files are automatically 
hot-linked with the spread¬ 
sheet file, you don’t have to 
explicitly save or load the 
audio messages from disk. 

On a LAN, multiple users 
can benefit from shared ac¬ 
cess to the voice-annotated 
spreadsheet. 

Price: £244. 


Contact: Interactive Voice 
Systems (U.K.) Ltd., Enter¬ 
prise House, 38 Queen St., 
Maidenhead, Berkshire SL6 
1HZ,U.K., 44-628-34222; 
fax 44-628-33277. 

CircU 1337 on Inquiry Card. 

A Universal 

Device 

Programmer 

T he CLK-3100 univer¬ 
sal device programmer 
from Computer Solutions is 
a PC-compatible card and 
software system that lets 
you program PALs, GALs, 
EPROMs, EEPROMs, and 
microcontrollers from an 
IBM PC. The programmer 
uses two techniques, known 
as the Intelligent Program¬ 
ming Algorithm and Quick 
Pulse Programming, to 
shorten programming times. 

The menu-driven soft¬ 
ware provides the functions 
you need to control pro¬ 
gramming. The package sup¬ 
ports JEDEC files for pro¬ 
grammable-array-logic 
(PAL) maps and Intel hexa¬ 
decimal, Motorola S-Record, 
binary, and ASCII data 
formats for EPROM and 
EEPROM programming. 

You can convert Boolean 
equations into JEDEC files 
and pin listings and convert a 
JEDEC file created by 
reading a PAL device into 
equations for editing and 
further analysis. 

The CLK-3100 package 
requires an IBM PC with 640 
KB of RAM and DOS 2.0. 
Price: £395. 

Contact: Computer Solu¬ 
tions Ltd., Canada Rd., By¬ 
fleet, Surrey KT14 7HQ, 
U.K., 44-932-352744; fax 
44-932-336271. 

Circle 1338 on Inquiry Card. 
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With the GM8504 SCSI TRAM, transputer networks can access 
disk drives, tape streamers, and other peripherals that have 
SCSI connections. 


Optimized 
Data Transfer 

he GM8504 SCSI 
transputer module from 
Paratech Solutions provides 
a high-speed gateway from a 
transputer network to the 
industry-standard SCSI 
connection. The TRAM 
allows a transputer network 
to access disk drives (both 
optical and magnetic), tape 
streamers, and other pe¬ 
ripherals available with the 
SCSI connection. 

The TRAM’s SCSI con¬ 
nection controller is directly 
controlled by a 32-bit T425 
or T800 transputer with 128 
KB of local memory, com¬ 
bining high-performance 
processing and high-vol- 
ume data traffic capabilities 
on a single TRAM. 

All 128 KB of local 
memory is available for your 
programs. The SCSI driver 
is entirely software based, 
and a basic driver is sup¬ 
plied in Occam source code 
so you can tailor the driver 
to suit your application: for 
example, to increase buffer 
sizes or add data preprocess¬ 
ing functions for your 
network. 

The dimensions of the 


GM8504 follow the industry 
standard for a size 2 
TRAM. Hardware options 
include a 20- or 25-MHz 
T425 or T800 processor. 
Price: £795 and up. 
Contact: Paratech Solu¬ 
tions Ltd., Sentinel House, 
163 Brighton Rd., Couls- 
don, Surrey CR3 2NX, 
U.K., 44-81-763-1540; fax 
44-81-763-1534. 

Circle 1339 on Inquiry Card. 


FaceLift 

for WordPerfect 

F aceLift greatly im¬ 
proves the type capabili¬ 
ties of WordPerfect. The 
package lets you build soft 
fonts on the fly for the 
Hewlett-Packard LaserJet 
family of printers. 

FaceLift for WordPerfect 
will create type in any size 


from 2 to 500 points in 14- 
point increments without re¬ 
quiring you to exit your ap¬ 
plication. The package 
creates fonts that you spec¬ 
ify in WordPerfect at print 
time and does not store 
them as bit-map font files on 
the hard disk. FaceLift can 
access more than 360 charac¬ 
ters from the Bitstream In¬ 
ternational Character Set, as 
well as nearly 140 other 
special characters available 
in the Bitstream Symbols 1 
Typeface Package. 

The package comes with 
13 typeface outlines, includ¬ 
ing four styles of Swiss and 
Dutch, plus four decorative 
faces (Park Avenue, Bit- 
stream Cooper Black, Brush 
Script, and Formal Script) 
and a monospaced version of 
Swiss. Other typeface pack¬ 
ages are available, including 
the FaceLift Companion 
Value Pack, which contains a 
selection of 24 typefaces. 
Bitstream also offers a series 
of 52 typeface packages 
with a total of 207 typefaces. 
Price: 295 Dutch guilders. 
Contact: Bitstream, Stra- 
vinski Laan 513, 1077XX 
Amsterdam, The Nether¬ 
lands, 31-20-5753020; fax 
31-20-5753009. 

Circle 1340 on Inquiry Card. 



50KHz Standby UPS 


Our UPS is Ideal For Network workstation! 



The back-up lime of UPS-750 is 110 minutes for 
1 set of complete AT-286 or 25 minutes for 2 
sets. 

• Applicable for any brand, model, personal 
computer, network, facsimile machine, telex 
machine, telecommunications or OA equipment 
system. 

• We Also Offer AVRs (Stabilizers) 

• 400VA (8kg). 750VA (10.5kg). 1200VA 
(18ks). 


IPS-400 

%) TUV 
El 2647 "»«• 

• All-in-one PCB design 

• High efficiency — 90% 

• Regulated square wave output 

• Performance fully compatible with Novell UPS 
monitor card 

• High frequency 50KHz MOSFET operation. 


UP-SAFE INDUSTRIAL CORPORATION 

3RD.. FL.. NO. 39. LANE 183. 

CHUNG HSING RD., HSI CHIH CHEN. 

TAIPEI HSIEN, TAIWAN, R.O.C. 

TEL: 886-2-6438522-5 FAX: 886 2-6438787 
HOLLAND OFFICE: 

RONHAARSTRAAT 58. 

AMERSFOORT, 381 SMC. HOLLAND 
Tel: 033-755253 Fax: 033-755175 


EUROPE. EAST EUROPE. AFRICA MIDDLE EAST SMALL QUANTITY ARE AVAILABLE DIRECTLY 
SUPPLY FROM OUR ROTTERDAM BONDED WAREHOUSE 
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Call now for your free So 1 
2000 product catalog. 


Now available 
on Disk or Print 



1333 60th Street, Brooklyn, NY 11219 FAX:718-438-2315 


We've Made the world Our Business. 

SOFTWARE 


■ ( Hams in RED run under Windows ) 

integrated Packages 


Project 


Word Processing/Editors 


Enable OA 

$434 

Management 


Amt Professional 

$306 

Framework lit 

458 

Harvard Total Proj. Mgr. 

$1433 

Grammatik for Windows 

58 

Lotus Symphony 22 

521 

MS Project for Windows 

469 

Microsoft Word 5.0 

231 

Microsoft Works 

109 

Projec t Mgr. Workbench Adv. 1777 

Microsoft Word for Windows 

332 

Wingz 

324 

Superproiect Expert 

420 

Multimate 4.0 

249 



Superproject Expert/2 tor OS/2 496 

Norton Editor 

77 

Graphics 


Timeline W/Graphics 

452 

Professional Write Plus 

171 

Adobe Illustrator - PC 

296 



WordPerfect 5.0 Xenix 1 -5 User 

535 

Autodesk Animator 

237 

Communications 


WordPerfect 5.1 

261 

Autosketch Enhanced 

150 

Attachmate Extra 

399 

Xywrite III Plus 

211 

Charisma 

340 

Carbon Copy Plus 

118 



Corel Draw 

391 

Close-Up Customer/Suppt 128/160 

Desktop Publishing 


Cricket Graph 

89 

Crosstalk for Windows 

123 

Adobe Streamline 

236 

Design CADD 3D 

202 

Crosstalk MK4 

137 

Adobe Type Manager 

71 

Designer 

477 

Dynacomm Asynchronous 

1199 

Arts & Letters Composer 

259 

Draw Perfect 

277 

Net Remote Plus 

219 

Form Filler 

92 

Draw Plus 

157 

PC Anywhere IV 

109 

Facelift for Windows 

73 

Freelance Plus 

340 

Procomm Plus 

76 

Gem/3 Desktop Publisher 

168 

Gem/3 Artline 

408 

Reflection 1+/7+ 

311/399 

Jetform Design 

277 

Generic Cadd 5.0 

237 

Relay Gdd 

174 

Pagemaker 

521 

Harvard Graphics 

299 

Smalltalk/V 286 

121 

Pagemaker for OS/2 

566 

Micrografx X-Port 

137 

Smalltalk/V PM for OS/2 

1303 

Per form Pro 

307 

PC Paintbrush Plus 

92 

Smartcom III 

138 

Picture Publisher Plus 

389 

Pizzaz Plus 

77 

Smarterm 240 

211 

Publishers Type Foundry 

306 

PowerPoint for Windows 

326 

Winfax 

53 

Super Fonts 

116 

Show Partner FX 

222 



Super Pont for HP 

116 



Statistics 


Ventura Publisher Gold 

516 

Desktop Environments 


CSS Statistics 

744 



Desqview/Desqview 386 

09/130 

SPSS PC Pius 

183 

Database A Tools 


Microsoft Windows 3.0 

108 

Statgraphics 

559 

B-trieve 

464 

Sidekick Ptus 

137 

Systat V5.0 

727 


G-tree 

C-tree/R-tree/D-tree Toolkit 

Clarion Professional 

Clipper 


Dbasa IV 

□base IV Developer Version 

Dbfast/Windows 

DBXL 

Foxbase Plus 
Foxpro 

Oracle Professional 
Paradox 

PC-FlIe Single User 
Q&A 

Rbase for OS/2 13 User 
Revelation Advanced V2.Q 


320 

1133 

476 

512 

458 

506 

873 

316 

140 

197 

467 

734 

528 

97 

232 

626 

563 


HARDWARE 


SCO Foxbase+ 286/AT for Xenix 778 
Superbase 4 Windows 432 

Ui Programmer 360 

X trieve Plus 460 

XQL Relational Data Manager 614 

Spreadsheets 

Lotus V2-3 version 2.01 332 

Lotus 1-2-3 Version 2.2 354 

Lotus Inversion 3.1 427 

Lotus 1-2-3/G for OS/2 Std Ed 521 
Microsoft PC Excel 317 

Microsoft PM Excel for OS/2 332 

QuattroPro 319 

Supercalc 5 308 


Display Boards 

Hercules Graphics Station 1 MB $733 
Hercules Graphics Station 3MB 1066 
Hercules VGA Card 127 

Paradise 8514/A (AT) 468 

Paradise VGA Plus 139 

Video 7 VGA 1024i (512K) 240 

Emulation Boards 

AST 5251'11 Enhanced+ 517 

DCA IRMA 2 (PCA or MCA) 749 

DCA IRMA 3 Corwt (PCA or MCA) 445 
Megahertz 3270 Emulation Cd 446 

Mass Storage Devices 

NEC CDR 72 Ext CD ROM W/Intfc 584 
Maxtor 80MB IDE 19ms 480 

Maxtor 338MS SCSI 16ms 1371 

Prin ters/Pfoffers/ 

Accessories 

HP Deskjet 500 516 

HP LaserJet 111 1627 

HP LaserJet IIP 886 

Pacific Data 1 MBExpEx.ll 111 
Pacific Data 25-In-1 287 


Networking 

3COM Etherlink II (PCA) $208 
3COM Etheriink/MC (MCA) 299 
Megahertz Laptop Ethernet Cd 254 
Novell NE1000A Ethernet (PCA) 160 
Pure Data Laptop Arcnei Cd 334 
Std Micro Active Hub 8 Port 267 
Std Micro PC 130E Arcnet Coax 122 
Std Micro PC500FS Arcnet Svr 287 
Std Micro PS110 Arcnet (MCA) 319 
Tom Conrad Active Hub 12 Port 846 
Tom Conrad TR MAU 16 Port 710 
WDC Ethercard Plus Elitel 6 179 

Modems 

Prac Periph 1200 Int/Ext 74/ 85 
USR Sprtstr 2400 Int/Ext 125/143 

input Devices 

Logitech Series 9 w/Paint 97 

MS Mouse w/Parntbrush 115 

MS Mou se W/Windows 164 

PC Mouse II w/Palnt 94 

Summasketch 12X12 W/4 Button 376 
HP ScanJet Plus W/lntTc 1586 
Logitech Scanman+PCA/MCA. 186/234 
Logitech Scanman 256 313 


Languages $ Programming Tools 

ABC Flowcharter $183 

Asymetrix Toolbook 296 

Borland C++ 332 

Blaise C Toois+/Power Toofs+ 118 
Blaise Pascal Toois+ 143 

Clear+ C/Clear+ Dbase 134 

DBG III Library/IH Plus 187/ 375 
Interactive Easyfiow 108 

Lattice C Compiler 157 

MS Basic/MS C Compiler 334 

MS Fortran Compiler 304 

MS M aero Assembler 109 

MS Quick Basic/Pascal/C 78 

MS Quick G w/Quick Assembler 135 
MS-DOS 3.3/MS-DOS 4.01 51/74 

MS Windows SDK 333 

Norton Guides 43 

PowerESasic 82 

Turbo Pascal Professional 206 

Turbo Debugger & Tools 111 

Turbo Pascal/Prolog 105/111 
Turbo Professional 109 

Vermont Views W/Source Code 779 

Ne twork/Multiuse r 

Novell Advanced Netware 1971 

Novell ELS l/ELS II 544/1202 
Novell SFT/Netware 386 3355/5365 
PC-MOS 386 5 User 486 

VM/386 Starter Kit 240 

OCfl 

Catchword for Scanman 140 

Readnght 313 

Omntpage 386 451 

Wordscan 407 

Persona/ Information Managers 

Lotus Agenda 296 

PacKrat 246 

Who-What-When 179 

WordPerfect Office 92 

Utilities 

386 to the MAX Professional 82 

Above Disk 72 

Copy II PC 31 

FastbackRus 116 

Gofer 55 

HDC Windows Express 63 

Headroom 64 

Lotus Magellan 112 

Mace Util ities 1990 Edi Hon 102 

Manifest 45 

Norton Utilities V5.0 116 

Norton Backup 105 

PC Kwik Power Pack 03 

PC Tools Deluxe 101 

Popdrop Plus 64 

PS-Print 266 

QEMM 386 EMS Manager 65 

QRAM 266 56 

Spinrite II 73 

Super PC-Kwik 55 

Winsleuth 91 



To Place Your Order By Telephone, Please Call Fay Kleinbart»Inti. Sales Mgr, 


1-718-438-6087 H 

To Place Your Order By Fax: 1-718-438-2315 


TERMS: ALL RETURNS REQUIRE PRIOR AUTHORIZATION. 20% RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT CHANGE. CALL FOR CURRENT PRICES, PAYMENTS MAY BE PAID BY BANK CHECK, WIRE 
TRANSFER, L/C, MASTER VISA OR AMERICAN EXPRESS CARD (3% HANDLING FEE ON CREITCARO ORDERS), GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL ORDERS) OR AIR FREIGHT, 

COD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT 
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Introducing 

DATABOSS* * 

The Applications Generator 

• Generates Bug Free C or PASCAL Code for 
Industry Standard Compilers. 

• Relational Data Files, On-Line Help, 
Window Layout, Network Versions, 
Reports, Security, Demonstration Versions, 
Field Validation, Prototypes, Mouse 
Controls and more.... All In Four Systems. 

• Complete Database Systems without the 
need to modify the generated code at all. 

• Paint & Build Report Filters 

• Customise applications using your own 
routines. 

• Absolutely No Licence Fees. 

£345+vat 


SALESBOBB 

• Package Generated with DATABOSS 

• Sales Prospect Tracking And Retrieving System 

• Call Frequency, Budgets, Client Profile etc. 

• Easy To Use, Extensive Reports. 

£85+vat 


Available From Your Software Supplier or From: 
Keycraft Europe, Ashgrove House, Ashgrove Industrial Estate, 
Kill Avenue, Dun Laoire, Co. Dublin, Ireland. 

_ Ph: 353-1-2854839 l av: 353- 1 -2889882 


International VAR’s — Maximize Your Profits 


INEX Technology International 

Suppliers of Quality Networking and Communication Products 

— Over 10,000 Products Available — 

—— FROM COMPANIES SUCH AS: 


Novell 

Storage Dimensions 

NEC 

ALR 

Western Digital 

3Com 

Tiara 

Racal-lnterlan 

Retix 

Hayes 

Thomas Conrad 

Saber 

Accton 

LAN Systems 

Everex 

Xircom 

Synoptics 

Telebit 

Procomp 

Mountain 

Maynard 

Mux Lab 

Quantum 

Emerald 

D-Link 

Olicom 

Farallon 


Eastern Europe & U.S.S.R. Distribution for: E-MACHINES. 
AMPRO, OPUS SYTEMS (Dealer Inquiries welcome) 


INEX carries a full line of connectivity products for both 
IBM/PC and Macintosh systems. Call or fax today for a 
reliable quotation from our knowledgeable sales staff! 



INEX Guarantees: 


• LOWEST PRICES 

• FASTEST DELIVERY 

• FULL SUPPORT 

• NO LICENSING PROBLEMS 



VISA/MASTERCARD/AMEX ACCEPTED 

Derwood Business Center 
15954 Derwood Rd. 

TEL: (301) 330-9664 Rockville, MD 20855 FAX: (301) 762-0562 


INTERNATIONAL 


A System for 
Safe Software 

omProTec offers a 
new type of software- 
protection system that con¬ 
sists of a compact microcom¬ 
puter system in the form of 
a safety plug, which you con¬ 
nect to the parallel port of 
your desktop computer, and 
software components. SAM 
(for Security Application 
Microprocessor system) not 
only protects software, but 
also addresses the increas¬ 
ingly important task of pro¬ 
tecting an individual's data 
against misuse. 

The safety plug’s proces¬ 
sor operates with coded in¬ 
struction sets, meaning that 
every user receives a unique 
plug. The processor regis¬ 
ters all attempts to manipu¬ 
late the program routines 
and, if necessary, discontin¬ 
ues processing. 

The software automati¬ 
cally codes .COM and .EXE 
files and connects these 
with the microcomputer. 
When you start the pro¬ 
tected software, the security 
system begins to control the 
decoding process on the ac¬ 
tual computer and simulta¬ 
neously monitors the com¬ 
puter’s run-time behavior. 

If the processing time of indi¬ 
vidual program routines 
fluctuates or exceeds the 
maximum allowed time 
(due, for example, to a de¬ 
bugging program or other 
such tools), the system termi¬ 
nates the program execu¬ 
tion and displays an error 
message. 

SAM processes the pro¬ 
gram parts of the software 
you want to protect on an¬ 
other computer instead of on 
the host computer. The pro¬ 
tected software contains the 
coded program sequences 
and passes them on to SAM 
when needed. 

The periphery handler, 
in conjunction with the I/O 
Centronics controller, pro¬ 
vides for the transfer of data 


between the host computer 
and SAM and, if necessary, a 
printer. The program han¬ 
dler executes and, if neces¬ 
sary, further processes the 
transferred program se¬ 
quences. In addition, it 
makes the data requested by 
the host computer available. 

SAM also includes the 
SL-Compiler, which provides 
the common language ele¬ 
ments used in high-level pro¬ 
gramming languages and 
lets you develop your own 
program sequences. 

Price: 35 to 40 ECU for the 
safety plug, depending on the 
number ordered; 140 ECU 
for the software. 

Contact: ComProTec 
Hard- und Software, Sicher- 
heitssysteme GmbH, Lang- 
gasse 93, D-5216 Niederkas- 
sel 5, Germany, 49-228- 
452912; fax 49-228-452913. 
CircU 1341 on Inquiry Card. 


Clip Art 
for the Mac 

S creen Art is a collec¬ 
tion of high-quality 
gray-tone images with fine¬ 
ly detailed patterns and mo¬ 
tifs that are ideal for leaf¬ 
let, advertisement, and 
brochure design. The 12- 
disk set contains 40 back¬ 
ground patterns, plus edit¬ 
ing tools, shades and tones, 
and tips and guidelines on 
how to use and edit the 
patterns. 

Price: £149.95. 

Contact: Kuma Computers 
Ltd., 12 Horseshoe Park, 
Pangbourne, Berkshire 
RG8 7JW, U.K., 44-734- 
844335; fax 44-734- 
844339. 

Circle 1342 on Inquiry Card. 
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COMMS LIBRARIES 

C Asynch Manager V3s'ce PC-DOS 
Essential Comms (L,MS, T) PC-DOS 
Greenleaf Comms(source) PC-DOS 
Multi-Comm (L,MS) PC-DOS 
Silvercomm C Asynch PC-DOS 

DATABASE/FILEHANDLING 

Btrieve for OS/2 OS/2 
Btrieve for Windows MS-DOS 
Btrieve v5.1 MS-DOS 
XQL OS/2,PC-DOS 
Xtrieve Plus OS/2,PC-DOS 
C/Database T'lchest see PC-DOS 


(source any C) 
(source any C) 
MS-DOS 
(source any C) 
PC-DOS 
(s'ce) PC-DOS 
PC-DOS 


CBTREE 
C-Index/Plus 
C-ISAM (L,MS) 

C-tree 
C-tree Plus 
Essential Btree 
CQL s'ce 
Faircom Toolbox Prof v2 PC-DOS 
Pro-C 4 Workbench v2 PC-DOS 
R-tree MS-DOS 

db-VISTA DBMS Object PC-DOS 
Lattice dBCIII (L,MS) MS-DOS 
Lattice dBCIII+ OS/2&MS-DOS 
SftFcus Btree&Isain (see any C) 

GRAPHICS 

Essential Graphics v3 PC-DOS 
GFX Graphics PC-DOS 

Graphic v5 (CI,L,DS,MS) PC-DOS 
graphics MENU/META v3 PC-DOS 
GSS Kernel system 0S2,PC-DOS 
GSS Graph Dev T'kit 0S2,PC-DOS 
GX Graphics PC-DOS 

HALO v3 (MSC5,LAT,TC) PC-DOS 
HALO Professional (C) PC-DOS 
HGraph (MSC) PC-DOS 

Ingraf (MSC) PC-DOS 

MetaWINDOW v3.7b PC-DOS 

MetaWINDOW/Plus PC-DOS 

TurboWINDOW/C (Turbo) PC-DOS 
QuickWINDOW/C (QC) PC-DOS 

SCREEN 4 WINDOWS 

C-Scape +Look&Feel OS/24PC-DOS 


£ 80 
£245 


Vitamin C for OS/2 


OS/24DOS 


C View Manager (s'ce) PC-DOS 
Curses/PC w. s'ce PC-DOS 
Entelekon Windows(s'ce) PC-DOS 
Greenleaf Datawindow PC-DOS 
Greenleaf Makeform PC-DOS 
Lattice Curses V Lib PC-DOS 
Multi-windows (MS,L) PC-DOS 
Panel Plus II (source) PC-DOS 
Power Screen (MS4TC) PC-DOS 
Vermont Views (MSC,TC) PC-DOS 
Vitamin C (source) PC-DOS 


£335 
£ 80 
£185 
£145 
£195 
£ 85 
£ 85 


£390 
£240 
£245 
£235 
£105 
£205 
£ 70 
£105 
£190 
£260 
£ 99 
£345 
£145 


At last, the new V6 ot Microsoft's Macro 
Assembler Is shipping. Call for details. 



2500AD 80386 ASM v5 

PC-DOS 

£230 


MS Macro-86 v5.1 OS/24PC-DOS 

£ 76 

► 

MS MASM PDS v6 OS/24PC-DOS 

£ 63 


PharLap 386 DOS Ext SDK 

MS-DOS 

£380 


PharLap 386 ASM/Linkloc 

MS-DOS 

£835 


PharLap 386/VMM 

MS-DOS 

£200 


Optasm 

MS-DOS 

£110 

p- Turbo Debugger v2 

PC-DOS 

£ 89 


2500AD Z80 ASM 

CP/M-80 

£ 70 


SLR Z80ASM 

CP/M-80 

£ 40 


SLR Z80ASM-PLUS 

CP/M-80 

£140 


SLR MAC 

CP/M-80 

£ 40 


SLR MAC-PLUS 

CP/M-80 

£140 


SLR 180 (Hitachi) 

CP/M-80 

£ 40 


SLR 180-PLUS (Hitachi) 

CP/H-80 

£140 


[ C++ COMPILERS 

Guidelines C++ PC-DOS £370 

^ Turbo C++ PC-DOS £ 48 

Borland C++ PC-DOS £206 

Zortech C++ PC-DOS £120 

zortech C++ DOS Dev PC-DOS £270 
Zortech C++ OS/2 Dev Ed OS/2 £360 
Zortech C++ 386 Dev Ed PC-DOS £540 

LIBRARIES 4 SUNDRIES 

C++/Views (ZC++) PC-DOS £270 

Greenleaf Comms (T4ZC++)PC-DOS £185 

Zinc Interface Lib (C++)PC-DOS £150 
Zortech C++ Database PC-DOS £180 
Zortech C++ Video Course VHS £270 


GENERAL FUNCTIONS 


£130 

C/Utilities T'chest see 

PC-DOS 

£ 39 

£170 

C-Worthy w CV Architect 

MS-DOS 

£410 

£185 

C Tools Plus/6.0 (MS) 

PC-DOS 

£ 99 

£190 

CodeRunner 

PC-DOS 

£ 95 

£130 

Entelekon Funct(source) 

PC-DOS 

£105 


Essential C Utils v5 

PC-DOS 

£145 


G'leaf Fin'cial Mathlib 

PC-DOS 

£205 

£360 

G'leaf Super Functions 

PC-DOS 

£160 

£360 

Greenleaf Functions s'cePC-DOS 

£125 

£360 

Lattice C Comp Kit+s'ce 

PC-DOS 

£160 

£440 

PDK£i 

PC-DOS 

£ 70 

£360 

Power Search 

PC-DOS 

£ 99 

£ 39 

Resident-C (MS,L)(s'ce) 

PC-DOS 

£135 

£135 

Silverware C EMM Lib 

PC-DOS 

£105 

£175 

The Heap Expander(MS4TC)PC-DOS 

£ 65 

£170 

Turbo C Tools v2 

PC-DOS 

£ 95 

£300 

WKS Library 

PC-DOS 

£160 

£360 




£105 

MATHEMATICAL LIBRARIES 


£270 

C Lang Sci Lib v2 

ANY C 

£160 

£680 

Mathpak 87 (L,MS) 

MS-DOS 

£ 80 

£585 

Science 4 Eng Tools 

MS-DOS 

£ 59 

£140 

£450 

TOOLS 4 SUNDRIES 


£185 

PC-Lint OS/2, 

p MS-DOS 

£ 80 

£365 

C-Documentor 

PC-DOS 

£195 

£ 80 

C-Scan 

PC-DOS 

£195 


Clear+ for C 

PC-DOS 

£140 


Databoss (C) 

PC-DOS 

£320 

£210 

Lattice Comp Con^>anion 

MS-DOS 

£ 70 


REAL TIME 4 MULTI-TASKING TOOLS 


£125 

Concurrent C 

(PC/MPX)sceMS-DOS 

£ 60 

£425 

Multi-C (L,MS 

,Cl,TC) 

PC-DOS 

£190 

£425 

Op.Sys.T'box 

(MS) a'ce 

PC-DOS 

£ 69 

£ 95 

Timeslicer v6 

(MS 6) 

PC-DOS 

£200 

£215 

Over-C (L,MS) 


PC-DOS 

£225 



WITH FULL 

TECHNICAL 


Microsoft C P0S 6.0 
Microsoft Basic PDS 7.1 
Microsoft C/Windows SDK 
Microsoft Cobol 4.0 
Microsoft Fortran 5.0 
Microsoft Macro Assembler 6.0 
Microsoft Pascal 4.0 
Microsoft QuickBASIC 4.5 
Microsoft QuickC 2.51 
Microsoft QuickC & Assembler 
Microsoft QuickPASCAL 1.0 
Microsoft Windows 3.0 
Microsoft Windows SDK 
Borland C++ 2.0 
Turbo C++ 

Turbo Debugger & Tools 2.0 
Turbo Pascal 6.0 
Turbo Pascal Professional 6.0 
Turbo Pascal for Windows 
Object Vision 1.0 
Paradox 3.5 
Paradox Engine 
Paradox MultiPack 


SUPPORT 

222.00 
222.00 
364.00 
365.00 
205.00 
63.00 
139.00 
50.00 
50.00 
83.00 
50.00 
70.00 
265.00 
206.00 
48.00 
89.00 
69.00 
137.00 
103.00 
69.00 
409.00 
223.00 
615.00 


CROSS ASS EMBLER S | 

We supply cross-assemblers by Avocet, 
2500AD,Crash Barrier (METAI).IAR Systems 
and Pecan hosted on MS-DOS, CP/M-86 and 
CP/M-80 with over 30 target processors. In 
total over 200 products with no space to list 
them here. We hold some stock but you 
should allow 10-14 days for dellve 


THE C LANGUAGE 


New Topspeed C & C++ V3 now available. 

New Hi-Tech C 386 PDS generates DOS and 386 code, Includes own DOS Extender. 


c COMPILERS 

Zortech C++ OS/2 Dev OS/2 

^ Microsoft C v6 OS/24PC-DOS 

Topspeed C for OS/2 OS/2 

Watcom C v8 Prof OS/24DOS 

Avocet AVCOM 86C PC-DOS 

Aztec C86 Professional MS-DOS 
Aztec C86 Developer MS-DOS 

Aztec C86 Commercial MS-DOS 

^ Borland C++ Windows/PC-DOS 
HIGH C vl.61 MS-DOS 

HIGH C 386 Global PL3864MS-DOS 
Hi-Tech C MS-DOS 

Hi-Tech C 386 PDS PC-DOS 

► Microsoft QuickC v2.5 PC-DOS 

► M'soft QuickC/QuickAsm PC-DOS 

MIX C MS-DOS 

MIX Power C 4 lib s'ce PC-DOS 

► Turbo C++ PC-DOS 

Topspeed C Std PC-DOS 

Topspeed C Prof PC-DOS 

Topspeed C++ Std PC-DOS 

Topspeed C++ Prof PC-DOS 

Topspeed C++ Pro Dev SysPC-DOS 
Watcom C v8 Std MS-DOS 

Watcom C/386 Std PL3864MS-DOS 
Watcom C/386 Prof PL3864MS-DOS 
Zortech C++ v2.1 PC-DOS 

Zortech C++ 386 Dev PL3864DOS 
Avocet C Avcom Z80 CP/M-80 

Aztec C Personal 1.06D CP/M-80 

Aztec Commercial 1.06D CP/M-80 

Hi-Tech C Z80 + CP/M-80 

Mix C Z80 + CP/M-80 


£360 
£222 
£335 
£310 
£210 
£120 
£175 
£250 
£206 
£390 
£650 
£160 
£350 
£ 50 


C CROSS COMPILERS 

We supply 2500AD, Avocet, Aztec, Lattice, IAR 
and Hi-Tech Cross Compilers hosted on MS-DOS 
and targeted on Z80, 6502, 6801,68HC11,6301, 
6809, 7811, 8051,8096, 68000 & 68020. 
Please call for information or advice. 

C INTERPRETERS 


C-terp V3.0X 

PC-DOS 

£165 

Instant C/16M 

PC-DOS 

£700 

Interactive C 

PC-DOS 

£195 

Introducing C 

PC-DOS 

£ 85 

RUN/C Professional 

MS-DOS 

£110 


PROGRAMMING TOOLS 


83 

20 

30 

48 


Aztec C68K MPW C 
Aztec C68K C 


£110 
£165 
£110 
£165 
£220 
£265 
£585 
£780 
£120 
£540 
£210 
£120 
£200 
£105 
£ 35 
MACINTOSH £110 
MACINTOSH £ 75 


Aztec C68K/AM Developer 

AMIGA 

£175 

Aztec C68K/AM 

Prof'snl 

AMIGA 

£120 

Aztec C68K/ST 

Developer 

ATARI 

£175 

Aztec C68K/ST 

Prof'snl 

ATARI 

£120 

Hi-Tech C 


ATARI 

£105 

Mark Williams 

CM 

> 

o 

ATARI 

£110 

Laser C 


ATARI 

£135 

Prospero C 


ATARI 

£ 80 


Ada Compilers 
Assemblers & Libs 
Basic Compilers 
Basic Utilities 
BCPL Compilers 
C Interpreters 
C Utilities 
Comms.Libraries 
Database Libs. 
Dls-assemblers 
Engineers Libs. 
Forth 

Fortran Libraries 

Icon 

Lisp 

Nial Interpreters 
Pascal Compilers 
Prolog 
Rise 

Smalltalk 


Algol Compilers 
AWK 

Basic Interpreters 
Basic Libraries 
C Compilers 
C Libraries 
Cobol Compilers 
Cross Assemblers 
Debuggers 
Editors 

Expert Systems 
Fortran Compilers 
Graphics Libraries 
Linkers/Locaters 
Modula-2 
OPS 5 

Pascal Libraries 
Rexx 

Screen Libraries 
Snobol 


fjPmCES & pELIVERYj 

Prices do not Include VAT or other local taxes 
but do include delivery in UK and Europe. 

Please check prices at time of order, ads are prepared 
some weeks before publlcatlon.Thls page lists some of 
our products. Call us for a complete pricelist. 
Order by phone with your credit card. 


We stock many items for which there is no 
space in these advertisements. 


H DIS K CO PYING SERVICE ^ 

We can copy files to and from 600 disk 
formats Including CP/M, CP/M-86, MS- DOS, 
PC-DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DEC RT-11, 

IBM BEF, ATARI ST, AMSTRAD, MACINTOSH. 
Our charge Is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally des¬ 
patched within 24hrs of receipt. 

For more Information call us. 


GREY MATTER GREY MATTER GREY MATTER 

I 2Prigg Meadow. Ashburton, Devon TQ13 7DF | 

TEL. (0364) 53499 { 


L 


2 Prigg Meadow, Ashburton, Devon T013 7DF 

TEL. (0364) 53499 


JL 


2 Prigg Meadow. Ashburton. Devon T013 7DF 

TEL. (0364) 53499 
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Conversion Tools 
for Fortran Programmers 

■ FOR-STRUCT™ 


Transforms spaghetti FORTRAN into fully structured 
code, with or without VAX and FORTRAN-90 
extensions! GOTO and IF-GOTOs are replaced with 
IF-THEN-ELSE, DO-WHILE and DO-ENDDOs, while 
retaining programming logic. Code is not duplicated, 
dead segments can be removed and different style 
options are offered. Fully compatible with FOR_C. 

■ FOR-C™ 

Converts standard FORTRAN and many VAX 
extensions (e.g. structures) into ANSI C. 

Produces extremely readable and maintainable C 
code, with excellent I/O and character translations. 
FOR_C also utilizes a C-style preprocessor and C 
prototypes, and includes source to extensive runtime 
libraries. New version 3.1 now shipping. 

■ Call for more information 

and combined product discounts! 

COBALT BLUE 

2940 Union Avenue, Suite C 
San Jose, CA 95124, USA 

TEL(408) 723-0474, 

FAX(408) 377-7648 


Gain Systems, Inc. 

v 2 He 'World's (Premier Supplier of Quality' 

AMI 

Motherboards 

Mark III386/25.$875 

Mark III386/33.$995 

Mark IV386/33.$1,065 

Mark IV386/40.$1,425 

Voyager 11486/25.$1,815 

Voyager 11486/33.$2,250 

EISA 11486/25.$2,315 

EISA 11486/33.$2,625 

GAIN 

American Made 
Motherboards 

All Surface Mount 
Design 

486/33.$1,890 

386/40.$925 

All-in-One 

2S/lP/Floppy/ IDE 

386SX/16...$325 

386SX/20...S425 

AMIDIAG 

Advanced Diagnostic Utility 

$69.00 

*PC Magazine Editor's Choice 

Video 

Controllers 

Paradise 256K. $ 72 

Paradise 512K $ 90 

Trideni 1MB.$119 

Dealer Inquiries 
WELCOME 

All Products covered by a 30 
Call for late 

day money back guarantee 
st pricing 

Phone (404) 446-2026 

FAX (404) 446-2028 

VISA • MC • T/T 

35 S. Peachtree Streeet, Norcross, GA, USA 


NEWS 


INTERNATIONAL 


Premium 

Presentations 

D igital Research has en¬ 
hanced the power and 
user interface in the new 
version of Presentation 
Team, its business graphics 
package. Presentation Team 
2.0 completely integrates its 
three major modules—Draw 
Plus, WordChart, and 
Graph—and lets you start the 
whole package with a single 
command at the system 
prompt or with a single 
mouse-click. 

The drawing features in¬ 
clude variable line widths 
and rotation of elements in 
1-degree steps. You can 
select multiple text attri¬ 
butes (e.g., bold, italic, and 
underline) and import 
artwork from other pack¬ 
ages. Text features support 
the Bitstream font library, 
giving you access to a range 
of fonts in point sizes of from 
6 to 99. You can select from 
3-D, line, pie, area, symbol, 
map, and scatter graphs. 

Digital Research has re¬ 
vised the WordCharting fea¬ 
tures to include a greater 
range of style sheets and tem¬ 
plates, more levels for out¬ 
lines, and additional bullet- 
point styles for use in 
charts. 

New presentation man¬ 
agement facilities let you 
have the same global back¬ 
ground in all the slides in a 
given presentation. Presen¬ 
tation Team 2.0 also lets you 
rename and reorder slides 
regardless of the order in 
which you produce them 
and, optionally, display each 
slide on the computer 
screen for a preset period or 
until you press a key. 

Presentation Team 2.0 
requires an IBM XT with 640 
KB of RAM and DOS 3.0. 
The package includes 
GEM/4. 

Price: £395 for the single- 
user version. 

Contact: Digital Research 
(U.K.) Ltd., Oxford House, 


Oxford St., Newbury, 
Berkshire RG13 1JB, U.K., 
44-635-35304; fax 44-635- 
35834. 

Circle 1343 on Inquiry Card. 


Windows 3.0 for 
SummaSketch II 

A ccent Computers of¬ 
fers a new software 
driver that makes its 
Summagraphics Summa¬ 
Sketch II graphics tablet 
compatible with Microsoft 
Windows 3.0. The software 
driver will be supplied with 
Summagraphics Summa¬ 
Sketch II tablets. 

Price: £405 to £695 for the 
SummaSketch II tablets. 
Contact: Accent Com¬ 
puters Ltd., Kendal House, 
Victoria Way, Burgess Hill, 
West Sussex RH15 9NF, 
U.K., 44-444-870444; fax 
44-444-870222. 

Circlo 1344 on Inquiry Card. 


Laser Printing 
at 4 ppm 

S tar Micronics’ new La¬ 
ser Printer 4 uses the fast 
Intel 80960 RISC proces¬ 
sor, which significantly re¬ 
duces the time needed to 
translate data from the com¬ 
puter and gives you a print¬ 
ing speed of 4 ppm. The 
printer has a front control 
panel with a 16-digit LCD 
and a small footprint (416 
by 387 by 185 mm). 

The standard memory of 
1 MB is expandable to 5 MB 
using plug-in memory 
boards. The LaserPrinter 4 
also comes with 14 internal 
fonts, which you can aug¬ 
ment with Hewlett-Pack¬ 
ard-compatible font car¬ 
tridges. The printer is 
compatible with HP LaserJet 
IIP and Epson printers, 
with an IBM Proprinter 
XL24-emulation cartridge 
available as an option. 

continued 
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, Ethernet network adapters. Designed 
to be compatible with drivers written for 
both Western Digital and NOVELL Ethernet 
adapters and incorporating the COMPEX- 
designed ASIC chip. This state-of-the-art 
microchip provides a simple Ethernet 
adopter design that can run a wide range of 
networking software available in the market. 

Coming in 8-bit and 16-bit versions, the 
ENET/U ana ENET16/U can be configured for 
operational modes, ranging from COMPEX's high- 
performance native mode to the popular NOVELL 
NE1000/NE2000 modes and Western Digital's 
Ethercard Plus/Plusl 6 modes. 

So, for the price of a network adapter, the flexibility 
and performance of five great adapters can be yours 
when you choose COMPEX Ethernet network adapters! 


COMPEX Pte Ltd 

1003 Toa Payoh Industrial Park 
#01-1501 Lorong 8 Taa Payoh Singapore 1231 
Tel: (65) 250-0555 • Fax: (65) 255-7916 


COMPEX, Inc. 

4055 E, La Palma, Unit C, Anaheim, CA 92807 
Tel: (714) 630-7302 • Fox: (714) 630-6521 
Telex: 401987 COMPEX USA 


COMPEX 



COMPEX and the COMPEX 


logo ore registered trademarks of COMPEX, In t. Other brand and product names are trademarks or registered trodemoritt ef ihnr iMpeUive holders. 
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5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E.® 



What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany's No. 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 

What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect.EXE or.COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card.This unique card guaran¬ 
tees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies.The 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 

Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 

What your accountant will like... 

Hardlock E-Y-E needs no factory coding.This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 
go up as soft¬ 
ware piracy 
and multiple 
usage are pre¬ 
vented. Despite 
its wealth of 
features, 

Hardlock E-Y-Fs 
prices remain 
competitive. 


...As more and 
more software 
developers, 
customers and 
accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 



For additional information, contact Brahim Ajari at Fast Electronic or one of the distributors listed below: 


France: 

FAST Electronic France S.A.R.L, 
9, Av d'Arromauches 
94100 SI Maur des Fosses 
Tel: (1 >-48837811 
Fax: (1)-48839734 


BeNeLux; 

Crypsys gegevensbeveihging 
Arkelstraal 37 
42001 KB Gorinchem 
Tel: (01830)-37444/37069 
Fax; (01830) 37083 


Italy: 

TECHNE S.R.L, 

Via della Pace, 94 
41033 Concordia s/S, (WO) 
Tel: (0535) 54178 
Fax: (0535)-57070 


Spain: 

FAST Ibenca, S.L 
c/Ricardo Grltz, 56 Posterior 
28017 Madrid 
Tel; (91)-3613222 
Fax; (91) 3613219 


U.K.: 

magmfeye Ltd. 

Studio 6 h Wa!mer Studies 
235-239 Walmer Road 
London W11 4EY 
Tel; (71) 2218024 
Fax: (71) 792 3449 


Yugoslavia: 

G&G electronic 

Knzovljanska 1 
41000 Zagreb 
Tel: {041J-315794 
Fax: (041)333510 


Greece: 

Dig i la I Circle 
28, Gram mu St. 
15669 Athens 
Tel: (01 >-6516*860 
Fax: (01) 6 5 35-703 



Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, D-S000 Munched 2, West-Germany, Tel; 49/89/539800-20, Fax: 49/89/539800-40 
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NEWS 


WHAT'S NEW • INTERNATIONAL 


The LaserPrinter 4 can 
handle various paper types, 
weights, and sizes up to and 
including legal, plus enve¬ 
lopes. It has an input capac¬ 
ity of 50 sheets and an output 
of either 50 sheets face¬ 
down or 20 sheets face-up, at 
a resolution of 300 dpi. 

Standard interfaces are 
parallel and serial, plus 
AppleTalk when you install 
StarScript, a PostScript emu¬ 
lation, and 1 MB of addi¬ 
tional memory. 

Price: £1189; £1499 with 
the StarScript option; £398 
for the StarScript upgrade 
option; £129 for the lower 
cassette tray. 

Contact: Star Micronics 
U.K. Ltd,, Star House, Pere¬ 
grine Business Park, 

Gomm Rd., High Wycombe, 
Buckinghamshire HP 13 
7DL, U.K M 44-494-471111; 
fax 44-494-473333. 

Circle 1345 on Inquiry Card. 


Object-Oriented 
Development 
for Turbo Pascal 

J PS Graphics offers an 
Object-Oriented Multi¬ 
tasking Real-Time Kernel 
(OORTK) for Turbo Pascal 
that provides a set of objects 
that let you define and ma¬ 
nipulate multiple processes, 
process synchronization, and 
interprocess communi¬ 
cation. 

The kernel places no 
limits on the number of tasks 
or associated objects—the 


limits are set by hardware 
constraints. Each process 
can have an arbitrary amount 
of work space, and objects 
such as mailboxes, sema¬ 
phores (binary and multi¬ 
level), queues, and an Ada- 
style rendezvous give you 
the facilities for developing 
powerful applications. 

The kernel enables you to 
incorporate standard Turbo 
Pascal and DOS functions 
in applications and provides 
utility functions that make 
the sharing of system re¬ 
sources efficient and reli¬ 
able to manage. 


OORTK occupies only 6 
KB of memory, plus user- 
defined stack and heap 
overhead, which depend on 
the requirements of the ap¬ 
plication. You are able to 
configure the time-slice pe¬ 
riod and other system over¬ 
heads at the DOS level to 
suit the facilities of the 
microprocessor that you are 
using. 

OORTK requires an IBM 
XT with 512 KB of RAM, 
DOS 3.0, and Turbo Pascal 
5.5. If you don’t require the 
object-oriented interface, 
JPS Graphics offers a proce¬ 
dural version of OORTK, 
RTKerneJ, that requires 
Turbo Pascal 5,0, 

Price: £97.50 for OORTK; 
£67.50 for RTKernel. 
Contact: JPS Graphics, 3 
Glynne St., Queensferry 
CHS 1TA, U.K.; telephone 
and fax, 44-244-821009. 
Circle 1346 on Inquiry Card. 


If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane t Peterbor¬ 
ough, NH 03458, US,A,, (603) 924-928J, fax (603) 924-2550; 
or Andy Redfem, BYTE/McGraw-Hill, Wimbledon Bridge House, 
One Hart field Rd. t Wimbledon, London SW193RU, U.K. ,44- 
81-543-1234 , fax 44-81-540-3833. All press releases must con¬ 
tain price information , address, and telephone number. 




In-Depth Data Analysis! 


Customizable and Programmable 

PC-ISP k based on an easy to use interpreted command language. You 
can use it for quick interactive analyses or you can make your own cus¬ 
tomized analysis system! The many sophisticated routines and graphics 
available in PC-ISP lei you do this quickly and easily Why spend weeks 
or months on programming, when you can develop a more sophisticated 
tool in a matter of hours using PC-ISP? For example, PC-ISP is the basis 
oF the Interactive Radar Analysis System, a very powerful, menu-driven 
analysis tool for radar data. 

Powerful High-Interaction Graphics 

PC-ISP offers some of the most advanced high-interaction graphics for 
data analysis currently available. They are designed to let you probe 
through your data and find causal relationships, PC-JSP’s high interaction 
graphics have proven invaluable in the analysis of high-dimensiouaJ envi¬ 
ronmental data. 

Hundreds of Commands and Functions 

Aside from the basic data manipulation, input-output, and macro control 
facilities, PC-15P offers many complex routines and functions. Here an 
incomplete list of key words: regression, spline, eigenvalue, probability 
distributions, summary statistics, analysis of variance, exploratory data 
analysis, graphics, optimization. Filter, fast Fourier transform, ARMA 
models, sorting, cross tabulation, QR decomposition, projection pursuit, 
bootstrapping, matrix inversion,... 



Reseller and distributor inquiries weicomel 


Datavision AG 

P.O. Box 471, CH-7250 Klosters, Switzerland 
Tel: +41 81 69 14 00, Fax: +41 81 69 51 64 


ISP is ■ registered iradtmarit of Atwims Systems, Inc. 
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Intersys 286/16 


80286/16MHz Motherboard 

1 MB RAM, expandable to 4MB, 80ns 

1 44MB and 1 2MB Floppy Disk Drives 

40MB IDE Hard Disk Drive 

FD/HD IDE Controller and 2S/1P I/O Card 

VGA Color Monitor and VGA Card 1024 x 768 

Desktop Deluxe Case 

101 Keyboard 


*1,195 


oo 


Intersys C386/33 


80386/33MHz Motherboard w/64K Cache $2 f 1 9500 

4M8 RAM, expandable to 8 MB, 80ns 

1,44MB and 1,2MB Floppy Disk Drives 

125M8 IDE Hard Disk Drive 

FD/HD IDE Controller and 2 S/ 1 P I/O Card 

VGA Color Monitor and VGA Card 1024 x 768 

Mini Tower Deluxe Case 

101 Keyboard 


THE ENGINES THAT DO. 



Intersys 386SX/20 


80386SX/20MHZ Motherboard 

2 M 8 RAM, expandable to 8 MB, 80ns 

1.44MB and 1 , 2 MB Floppy Disk Drives 

80M8 IDE Hard Disk Drive 

FD/HD IDE Controller and 2 S/ 1 P I/O Card 

VGA Color Monitor and VGA Card 1024 x 768 

Mini Tower Deluxe Case 

101 Keyboard 


5 1,695 


00 


Intersys C486/33 


80486/33MHz Motherboard w/64K Cache $ 3 ,995 

4MB RAM, expandable to 64MB, 80ns 

1.44MB and 1 . 2 MB Floppy Disk Drives 

200 MB IDE Hard Disk Drive 

FD/HD IDE Controller and 2S/1P I/O Card 

VGA Color Monitor and VGA Card 1024 x 768 

Tower Deluxe Case 

101 Keyboard 


.00 


Options and upgrades available. Full warranty for 12 months. Free technical support. All systems built and 
tested in the USA. Shipping extra. Visa/Mastercard/Eurocard accepted. International orders welcome! 


2461 West 205th Street, B103 Torrance, California 90501, USA 


Call: (213) 831 - 6050 


Fax: (213)831 -6780 


Circle 435 an Inauirv Card (RESELLERS: 4371. 









































INTERNATIONAL FEATURE 

Learning OOP Style 
by Playing Poker 

Object-oriented programming design techniques have been welcomed, 
but where exactly do you begin programming-from the top or from the bottom? 

DICK POUNTAIN 


S ome weeks ago, I began work on my first major pro¬ 
gramming project using Borland International 1 s ob¬ 
ject-oriented Turbo Pascal, I’ve learned a lot about 
the realities of object-oriented design; although the 
object-oriented programming methodology is proving supe¬ 
rior to any method I T ve used before, it’s not a magical solu¬ 
tion to all the problems of program complexity. Critics often 
portray OOP as a straitjacket that forces everyone to write in 
the same style, but I’ve found, on the contrary, that the 
range of design choices is, perhaps, even more bewildering 
than that of conventional techniques 

My Turbo program is a poker game—the third one I’ve 
written in 10 years. (My attempts to gel a computer to play 
intelligent poker form quite an il luminating museum of pro¬ 
gramming history;) My new object-oriented 
poker program has reached about 2500 lines of 
source code, which might seem tiny to those 
who write operating systems or accounting 
suites; but it is logically complex and much 
larger than the demonstration programs that 
formed my previous OOP experience. 

I won’t waste space defending the seriousness 
of the game of poker. You may believe, as I do, 
that it is an excellent model for the difficult de¬ 
cision processes of adult life, or you may brush 
it off as a sleazy amusement for crooks and cow¬ 
boys—or something in between. 

I wrote my first poker program in interpreted 
Sharp BASIC back in 1981. It was the first pro¬ 
gram I ever wrote that had a listing taller than 
me, and it was an unmitigated disaster, I devot¬ 
ed all my energies to thinking up smart algo¬ 
rithms for evaluating poker hands, but without 
the benefit of proper procedural abstractions 
(i.e., named subroutines with parameters), the 
program soon became impossible to modify or 
even to understand* I never got it to allow more 
than two players—me versus the computer. 


When I mentioned this fiasco in an article several years 
ago (see ‘'BASIC to C,” October 1986 BYTE), a kind U*S* 
reader sent me his program in IBM BASICA* It was a fine 
example of structured BASIC—neatly laid out with nicely 
labeled subroutine entry points and pseudoparameters. I 
was able to modify and extend this program, and it kept me 
happy for quite a while* However, even this program had its 
limits of comprehensibility* Inevitably, it made heavy use of 
nested array references, because the array is the only com¬ 
pound data structure that BASICA offers. When you have 
arrays indexed by elements of other arrays, which are, in 
turn, indexed by yet more arrays, the mind soon can lose its 
grip* By then, I was a confirmed Turbo Pascal program¬ 
mer, so I resolved that one day I’d write my final poker 
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program using the excellent data abstrac¬ 
tion provided by Pascal's record struc¬ 
tures. By the time 3 sat down to do the 
job, Turbo Pascal 5.5 had arrived, with 
even better data abstraction—indeed, 
full object-orientation* 

First Steps 

My aim was to produce a software tool¬ 
kit that would allow me to easily pro¬ 
gram any poker variation. At the very 
minimum, I wanted to play straight five- 


Figure 1 : The initial data structure 
shows how PokerPlayer possesses a 
Hand containing an array of cards, 
because Hand is embedded. 


card draw poker and five- and seven-card 
stud poker. These games contain all the 
basic elements {e.g., open and closed 
hands, and drawing cards) that combine 
to form other popular games like hold 
'em and Cincinnati. 

continued 


EMBEDDED-OBJECT 

RELATIONSHIP 

Hand PokerPlayer 



Listing 1: The principal object types in the poker game. Although the methods for each object aren 7 given, this listing 
shows the overall structure of the final design. 

TYPE 

PlayerType=OBJFCT 

Name: StringS; 

CardType = OBJECT 

Expletive: Stringl6; 

Value? Word; 

ID, Bluff, Aggro: Word; 

SuitSymbol: Char; 

Rank: Longlnt; 

FaceName; String2; 

Cash: Integer; 

PROCEDURE Initj 

TatalePos: Point; 

PROCEDURE 5how(X,Y: Word); 

Spoken: SpeakType; 

PROCEDURE Fllp(X,Y: Word); 

Active, Dealer: Boolean; 

PROCEDURE Erase(X,Y: Word); 

Hand: HandType; 

FUNCTION Face: Word; 

CONSTRUCTOR InIt(IName; StringS; 

FUNCTION Suit: Word; 

iCash: Integer; 

END; 

DeckType-OBJECT 

Order,IBluff, I Aggro: Word; 

Exp: Stringl6); 

Cards; ARRAY[0,,51] OF CardType; 

PROCEDURE Say (Message: String32; Pause; Word); 

Top; Word; 

PROCEDURE ShowCash; 

EndOfDeck: Boolean; 

PROCEDURE Show; 

PROCEDURE Shuffle; 

PROCEDURE Declare; 

PROCEDURE DealCard(VAR C: CardType); 

PROCEDURE SortHand; 

END; 

FUNCTION Kind: Byte; 

FUNCTION Size: Byte; 

HandType-OBJECT 

PROCEDURE Display(Pos: Point); VIRTUAL; 

C ard : ARRAY [ F i r stC ard.. MaxC ard s -1] 

PROCEDURE Eval; VIRTUAL; 

OF CardType; 

PROCEDURE Deal(VAR P: DeckType; 

LastCard, Kind, Size: Word; 

VAR Pot: PotType); VIRTUAL; 

Rank: Longlnt; 

PROCEDURE Draw(VAR P: DeckType; 

PROCEDURE Init; 

VAR Pot: PotType); VIRTUAL; 

PROCEDURE Sort; 

PROCEDURE Play(VAR Pot: PotType); VIRTUAL; 

PROCEDURE Show(Fas: Point); 

PROCEDURE Fold(Poe; Point); 

END; 

END; 

StudPlayer=OBJECT(PlayerType) 

PROCEDURE Display (Pos: Point); VIRTUAL; 

Fo tType=QBJECT 

PROCEDURE Eval; VIRTUAL; 

Cash, Last: Word; 

PROCEDURE Deal(VAR P: DeckType; 

Stake: ARRAY[0*■ Players-1] OF Word; 

VAR Pot: PotType); VIRTUAL; 

Active: ARRAY[0..Players-1] OF Boolean; 

PROCEDURE Play(VAR Pot: PotType); VIRTUAL; 

Guess: ARRAY[0,.Players-1] OF Longlnt; 

Winner: ARRAY[0,.Players-1] OF Word; 

END; 

Survivors, Turn, Dealer, Opener, Raiser, 

Dr awP 1 aye r^OB JECT ( P lay e rType) 

Raises, Winners: Word; 

Discards: ARRAY [FirstCard..CardsInHand-1] 

BestHand: Longlnt; 

OF Boolean; 

BeforeDraw: Boolean; 

Drawn: Word; 

PotPos: Point; 

Bobtail: Boolean; 

PROCEDURE Init(X,Y: Byte); 

PROCEDURE Display(Pos: Point); VIRTUAL; 

PROCEDURE Advance; 

PROCEDURE Eval; VIRTUAL; 

PROCEDURE Reset; 

PROCEDURE Deal(VAR F: DeckType; 

PROCEDURE Ride; 

VAR Pot: PotType); VIRTUAL; 

PROCEDURE Show; 

PROCEDURE Draw(VAR P: DeckType; 

PROCEDURE Migrate(ID; Word); 

VAR Pot: PotType); VIRTUAL; 

END; 

PROCEDURE Play(VAR Pot; PotType); VIRTUAL; 

END; 
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ORIGINAL GAME STRUCTURE 

Hand PokerPlayer Game 



Figure 2: The main class Game contains the PokerPlayer, the Pot, and the Deck. 


The first parts of my design went 
smoothly and easily, using what I like to 
dignify with the name rapid prototyping, 
but which is really just hacking from the 
keyboard. Defining a class of cards, a 
deck of cards, and a hand of cards took 
about one evening. By making cards ca¬ 
pable of displaying and dealing them¬ 
selves, T could isolate the implementation 
details from the rest of the program, so 
that, for example, I could move from a 
text-based to a graphics-based version 
later on without difficulty. Even here, 
though, there were some design deci¬ 
sions to make. 

At first, I tried for a complete simula¬ 
tion: implementing the deck as a linked- 
list queue, so that you could push dis¬ 
cards back onto the bottom of the pile. 
This proved messy when it came to shuf¬ 
fling, and it was also unnecessary for a 
poker game with six players—which was 
the most 1 could fit comfortably on a 
screen, I settled on a simple array with 
the cards represented only by numbers 
between 0 and 51, and I provided func¬ 
tion methods to decode these numbers 
into suit and face value using modulo 
arithmetic. 


ACTION SUMMARY 


A poker game program writ¬ 
ten in Turbo Pascal illustrates 
some of the possible prob¬ 
lems and benefits of object- 
oriented programming. In 
OOP, both top-down and bot¬ 
tom-up programming may be 
needed. 



Incidentally, in Turbo Pascal, ob¬ 
jects, parameterless function calls, and 
field accesses are syntactically identical, 
so you can always make this trade-off: 
Optimize time by computing a value dur¬ 
ing Init and storing it in a field, or opti¬ 
mize memory usage by computing a 
value every time you need it via a func¬ 
tion. OOP purists would insist, in the 
former case, that you should write a 
function to access the field. 

Hierarchy vs, Embedding 

The next decision touches on a funda¬ 
mental issue of OOP design; hierarchy 
versus embedding. Much of what is writ¬ 
ten about OOP stresses the importance of 
class hierarchies and inheritance, and 
this leads many programmers who are 
new to OOP into building very deep, lin¬ 
ear inheritance trees. In my case, this 
could have meant defining a poker player 
as a special sort of intelligent hand that 
knows how to play itself, defining a stud 
player as a special sort of poker player, 
and so on. 

However, you can also define a new 
object that contains an embedded in¬ 
stance of a previous class as one of its 
components, rather than inheriting from 
the class. Think of embedding as a hori¬ 
zontal dimension and inheritance as a 
vertical dimension extending the tree 
deeper. Because you can embed objects 
of several different classes into a new 
class, you can get most of the advantages 
of multiple inheritance (which Turbo 
Pascal does not support), and you avoid 
unwieldy inheritance trees. More impor¬ 
tant, embedding is often conceptually 
the right thing to do. It seemed clear that 
a poker player should be an entity that 
possesses, among other things, a hand of 
playing cards, rather than a paranormal 
playing card. In fact, up to this point, my 
objects used no inheritance at ail but 
were related by embedding, as shown in 
figure 1. 


Creating the First Game 

Having defined a class of poker players 
who possess—in addition to their playing 
hands—names, stake money, table posi¬ 
tions, and various character attributes 
(see listing 1), I could then make a first 
attempt at writing a draw poker game, 
using an array of PokerPlayers, Poker- 
Player has a method called Play, in 
which players can open, call, or raise the 
bet according to a strategy based on the 
value of their hand and the current state 
of play. 

Unfortunately, it is not practical to in¬ 
clude all the code to play a game inside 
the Play method, as you need a lot of 
global information external to each play¬ 
er, such as who is the dealer, who opened 
the betting, and what stage the game has 
reached (before or after the draw). In 
theory, the dealer could keep all this in¬ 
formation for each game and commu¬ 
nicate it to each player in turn, but the 
realities of compiled Pascal make this 
unattractive. To make two players com¬ 
municate directly, you must pass the lis¬ 
tener as a parameter to the speaker, and 
this soon becomes a coding nightmare. 
Broadcasting or collecting information is 
even worse with scores of polling loops 
scattered throughout your code. 

Instead, 1 chose to hold all this global 
information in a central object called the 
Pot, which all the players can use like a 
mailbox. As well as holding the actual 
cash jackpot, Pot keeps a tally of who is 
in and who is out of the game, how much 
it will cost to bet, and who had the best 
hand at the showdown. 

This was a case of the language dictat¬ 
ing the design; in an OOP language with 
more explicit message-passing, I might 
have chosen differently. In theory, Pot 
could have become the highest-level ob¬ 
ject, containing an array of players and 
all the game sequencing code, but Turbo 
Pascal frustrated this plan. Pot and Po¬ 
kerPlayer would then have needed to be 
mutually recursive; and although you 
can achieve this for ordinary procedures 
by using a FORWARD declaration, there 
is no such facility for object types. I had 
to define Pot before PokerPlayer and 
tediously pass it as a parameter to all 
those PokerPlayer methods that needed 
to access it, which, in this case, was most 
of them. In Smalltalk, I could have at 
least made Pot a class variable of Poker¬ 
Player, shared by all its instances, but 
Turbo Pascal has no such facility. 

In a truly accurate simulation of pok¬ 
er, the dealer would need to deal cards to 
each player in turn. However, I found it 
much easier to give the players a Deal 
method that deals a card to themselves 
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A Numbering Scheme for Poker Hands 


O ne detail that I would like to 
share with other potential poker 
programmers is the scale that I 
have devised for ranking poker 
hands. At first, I employed a scale pub¬ 
lished by David Levy, the well-known 
U.K. chess master, computer games ex¬ 
pert, and poker player. Levy’s scale 
runs from 1 (for no hand at all) to 109 
(for a royal flush) and even assigns 
values to open and closed four-straights 
(5 and 6) and various four-flushes (7 to 
12). However, given such a small num¬ 
ber space, it cannot identify individual 
hands, but only broad categories such as 
pairs of sevens (18), or two pairs, kings 
high (24). This means that in the event 
of a tie, you need to provide extra code 
to inspect the rest of the hands and de¬ 
cide the game. For example, if each of 
two players held hands worth 24, you’d 
need to discover what pairs they held 
below their two kings. 

Finding this tedious, I decided to de¬ 
vise a new scale in a much larger num¬ 
ber space that would uniquely identify 
poker hands. My scale employs a posi¬ 
tional notation to encode as a six-digit 
hexadecimal number the kind of hand, 
its size, and any odd cards (see the 
table). Each digit represents any card 
face value from ace low (1) through ace 
high (14, or E hexadecimal). Fh is not 
used. 

The most significant digit represents 
the kind of hand, from no hand (at 0) 
through straight flush (at 8). The next 
one or two digits represent the size of 
the hand, and the remaining digits rep¬ 
resent the odd cards (if any). These five 
lea st-sign if icant digits are employed 
differently for different kinds of hands. 
The odd cards are in sorted order from 
high to low. Only for no hands and 
Flushes is the whole hand literally en¬ 


coded. The mathematicians among you 
will notice that this is a very sparse 
numbering scheme with huge gaps, but 
the positional notation guarantees that 
these numbers provide a correct order¬ 
ing of ail five-card poker hands (ignor¬ 
ing suits and the so-called “freak” 
hands). The beauty of this scheme is 
that you can extract the hand’s kind and 
size with minimal computation, so the 
whole value is really needed only to 
break ties. Perhaps a few examples 
would make the scheme clearer. 

The hand 2 3 7 A A (a pair of aces) 
encodes as lE7320h. That’s 1 for the 
pair, E for the size (aces), and 7,3, and 
2 for the odd cards. The hand Q Q Q 5 5 
(a full house, queens over fives) en¬ 
codes as 6C5000h, That’s 6 for the full 
house, C for the three queens, and 5 for 
the pair of fives. The nothing hand 2 5 7 
10 J encodes as 0BA752h. The hand 3 6 
6 6 6 (four sixes) encodes as 763000h, 
The best possible hand, a royal flush, is 
SEOQOOh 

These rank numbers can all be repre¬ 
sented in Turbo Pascal as long integers 


with plenty of room to spare. There is 
no need to extend the scheme for seven- 
card (or more) poker games, as only the 
best five cards are significant in a poker 
hand. You can compute these numbers 
inside your Eval method more easily 
with this simple function: 

FUNCTION RankCode( K,S,A,B,C,D: 

Word): Longlnt; 

BEGIN 

RankCode := (K*$100QQQ) 
+(S*$100Q0) 

+(A* 55 1000) 

+(B*$100) 

+(C*$10)+D 

END; 

which you might apply as in the fol¬ 
lowing: 

CONST FullEouse = 6; 

Rank RankCode(FullHouse, 

Card[5], FaceValue, 

Card [2].FaceValue, 

0 , 0 , 0 ); 




POKER 

RANKS 



1 ■■ 

Table A: Ranking of poker hands by 6-digit hexadecimal numbers , 



Kind 



Size 



Digit 

6 

5 

4 

3 

2 

1 

No hand 

0 

Cards 

Card4 

Card3 

Card 2 

Cardl 

Pair 

1 

Pair 

Odd3 

Odd 2 

Oddi 

0 

Two pairs 

2 

Pairl 

Pair2 

Odd 

0 

0 

Three of a kind 

3 

Three 

Odd2 

Oddi 

0 

0 

Straight 

4 

Cards 

0 

0 

0 

0 

Flush 

5 

Cards 

Card4 

Card3 

Card2 

Cardl 

Full house 

6 

Three 

Pair 

0 

0 

0 

Four of a kind 

7 

Four 

Odd 

0 

0 

0 

Straight flush 

8 

Cards 

0 

0 

0 

0 


(from the same deck) and to call this in 
a loop because of the awkwardness of 
interplayer communication mentioned 
above. Emulating the real-world scenar¬ 
io is the ideal of OOP design, but a too- 
rigid adherence to this ideal leads to 
diminishing returns and unwanted com¬ 
plications. I finally topped off the pro¬ 
gram with a highest-level object called 


Game that possesses a Pot, a Deck of 
cards, an array of PokerFlayers, and 
all the sequencing code, as shown in fig¬ 
ure 2. 

Adding Virtual Methods 

Getting the game to this stage was sur¬ 
prisingly easy, as I could test each new 
class incrementally—one of the greatest 


benefits of the OOP style. However, the 
next step—making my program generic, 
so that it could play stud poker and other 
variants—p roved less easy. From an im¬ 
plementation point of view, five-card 
stud poker differs from draw poker in 
several respects. The cards are dealt one 
at a time instead of all at once; you need 
to evaluate one-, two-, three-, and four- 
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SAMPLE CONFIGURATIONS 

(excluding carriage and VAT) 


£10 9 7 7 


Netware 3*11 for up to 100 users 
{optional version for up to 250 users) 

-plus ——- 

Eionex 486V/33E file-server 
33MHz 80406 processor, 32-bil EISA bus, 
internal cache memory, 120k external cache, 
4MB RAM (max 32MB), 1 Gigabyte (formatted) 
Hard disk with 32-bit SCSI cacheing 
controller, 32-bit Ethernet server card, 
heavy duty Umntenuptable Power Supply, 


£7100 


Netware 3.11 for up to 2D users 
(optional versions for up to 100, 250 users) 

- PLUS - 

Eionex 306W33E file-server 
33MHz 80306 processor, 32-bit EISA bus, 

32k cache memory, 4MB RAM (max 32MB), 
600MB (formatted) Hard disk with 32-bit SCSI 
cacheing controller, 32-bat Ethernet server 
card, heavy duty Udinterruptable Power Supply. 


£ 5 5 0 0 


Netware 2,2 for up to 50 users 
(optional versions for up to 100 users) 

- plus - 

Eionex 4S6B/25 file-server 
25Mhz 00406 tpu, internal cache memory, 
4MB RAM (max 16MB), 300MB IOE Hard disk, 
intelligent Ethernet server card. 


£ 3 0 4 0 


Netware 2,2 for up to 10 users 
(optional versions for up to 50, 100 users) 

-——— -— PLUS —-—- 

Etonex 386B/25 file-server, 25MHz BO306 processor, 
64k cache memory, 4MB RAM, 

200MB IDE Hard disk, 16-bit Ethernet card. 


£213 8 


Netware 2.2 for up to 5 users 
(optional versions for up to TO, 50, 100 users) 

--PLUS--—-- 

Eionex 3S6B/25 fife-server, 25MHz 00386 processor, 
64k cache memory, 4MB RAM, 

100MB IDE Hard disk, Ifrbit Ethernet card. 


ran) 


Eionex 386SXM slimline Workstation, 1MB RAM, 
Mouse, 16hb.it Ethernet card and boot ROM. 
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Eionex 2B6M slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and boot ROM. 
Oil Response Computer Maintenance (tel: Wt-%5 3225) for a free 
site installation survey and/or subsequent on-site support 
All trademarks are acknowledged. Eionex, reserves the right to 
change specifications and pries withou t notice. All items are sold 
s^ped a>!dy id Etdnert terms and oonfMoos of lode 

NEW LONDON OFFICE 
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----Fax 061-452 6422--—--— 
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NORTHERN OFFICE 
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-Fax (0274) 307294---- 
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-Fax 1-6791720 Tel 1-6797774/5 - 

—- BELGIAN OFFICE- 

Marktech (Benelux) SA Route Provincial 244, 
Bte 7, B-1301 Wavre (Bierges), Belgium 
-— Fax 10-41 45 96 Tel 10-41 42 26 -- 


JOINT FORCES 

Few companies can match our range 
of Personal Computers and our reputation for professional 

Technical Support. 

Fewer still can directly supply such a wide choice 
of powerful File-servers and Workstations, fully installed 
and ready to run under NOVELL'S Netware. 

Only a handful possess the in-house expertise to help you 
get the maximum out of connecting them together. 

None offers complete solutions as flexible and 
cost-effective as ours. 
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ProdeSaner UJMB . . . 36 0 
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Backup 

Archive 2150ES . . 97b 

Colorado 120MB. 255 

Exabyte 2,3GB Ext .. . 2340 

Tecmar Prolirve 525ES . 2750 

Wangtek 5325ES Kit .800 

CAD & Graphics 
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Autodesk Animator 


Coral Draw Ver 2 
Design CAD 2D/3D 
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Harvard Graphics 
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Showpartmer FX . . 
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380 
155/196 

339 

175 

219 

315 
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Everest. 
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Sharp.. 
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Texas Instruments 
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Modem/FAX 

Modems for all portables 
Pocket FAX & modem 

Evere* ?4Q0 MNP5. 
faxit for Widows . . . 
Hayes 24006 Internal . 

Hayes Ultra %. 

Hayes V Series 96D0 Ext 
Hayes V Series 96006 Int 
Intel Satisfaction . . 
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USRHS1A.32 Dual Int 
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169 
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585 
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Carbon Copy Plus ..115 

Close-Up Customer.,129 
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Crosstalk Mark IV ... 137 
Microphone H lor Windows , 198 
Ptocoinm Plus Ver 2 . 70 
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Database 
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Clipper 5.0 . 495 

DBase IV. 489 

Dhasa IV Developers Edition B39 
Fompru Single/LAN . . 469/665 
Oracle Professional 5.16 660 

Paradox 3.5 . 500 

Rbase 3,1 . 495 

Superbase 4 ter Windows . 445 

Desktop Publishing 

Adobe Type Man Wlnctows 59 

Pacific Page.375 

Page maker . . .519 

Per; Form Designer 2,0 , 169 

Ventura Publisher 3.0 . 555 
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Conner 120MB . . . 4?0 
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Networking 

3COM EtNrlink 2 r . . LOW 
DLmk Pocket Ethernet 359 
Everen Ethernet 0/16 100/150 

Gateway G/Enet 16 ... 170 

IBM 3270 Connection .375 

IBM 5250 Kit AT 675 

IBM &2KJ Kit MC . 675 

IBM Multiprotocol 260 

IBM Token Ring 560 

IBM Taken Ring 16/4 660 

IRMA 3 . . 449 

Lentasbc 10M6 Starter 499 
NE-1D0D / compatible 140/85 

NE-2000 / compatible 180/126 
NE32Q0 EISA . 700 

Newel Netware . . CALL 

WD Ethnrcard Plus.128 

WD Ether card Elite . . 150 

M5EthercardPtel6 . . 185 

Operating System 

Dfiscuaew 2.2/386 . .75/130 

MS DOS 3.3/4,01/5.0 55/65/65 
PC DOS 3 3/4.01 . . 95/115 
IBM OS/2 Standard 1.3 12B 

IBM OS/2 Extended 1.3 350 

Windows 3.0 . 95 

Windows 3,0 + Meuse . . 99 
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Brief 3,0 3 75 

BTreive Network 389 

Knowledge FTo Vet 3.1 60D 

MS Basic Dev 7.0 325 
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MS Fortran 289 

MS Quick C w/Assembter 139 

Smalltalk V 286 125 

SmallTalk V/PM.319 

SPF/PC .... 159 

TurhoC++. 315 

Tube PASCAL lor Windows 169 

Spreadsheet & WP 

AMI Professional ... .319 

pisplaywnta V . . 249 

Excel 3.0.315 

Lotus 1-2-3 V 2.2/V 3 340/410 
Q & A 3.0 245 

QuattroPtii.279 

Superego V 319 

Word for Windows .... 315 
Word Perfect Tor Windows . 27Q 

Utilities 
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75 

Check It ... 

85 

Control Room. 

59 

Leo Link Release III 

89 

Norton Utilities 5.0 . 

. 115 

PC Tools Deluxe 6.0 . , 

, B7 
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. too 

QtMM 3S6. 

59 

X-Tree Pro Gold .... 

. 72 
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LEARNING OOP STYLE 


card partial hands, as well as full five- 
card hands; and the cards are displayed 
differently (i.e. # one face-down and four 
face-up)* 

To make a generic program, the obvi¬ 
ous strategy was to use polymorphism to 
create a generic PokerPlayer class and 
derive DrawPlayer and StudPiayer 
subclasses from it, with virtual methods 
for Deal, Display, and Eval. This al¬ 
lowed me to redefine Game to contain 
those methods common to all variants 
and an array of generic PokerPlayers. 
Then, from this Game class, 1 could de¬ 
rive StudGame, DrawGame, HoldEmGame, 
or whatever and initialize them with the 
corresponding kind of player. 

Ft was an obvious strategy—that is, in 
hindsight What actually happened was 
that design decisions I had already made 
by developing Draw first led me all the 
way up the wrong path. Intoxicated by 
the power granted to me by OOP, I had 
decided very early to make Hand as intel- 

U 

Hands knew how 
to deal themselves, 
sort themselves, 
display themselves, 
and even evaluate 
themselves. 



ligent as possible, so that hands knew 
how to deal themselves, sort themselves, 
display themselves, and even evaluate 
themselves. This made the coding of Po¬ 
kerPlayer much neater, but it also sug¬ 
gested, as a next step, to derive DrawHand 
and StudHand, incorporating the differ¬ 
ences between the poker variants. When 
this was done, I took the Hand out of Po¬ 
ker Player and derived the subclasses 
DrawPlayer and StudPiayer, which 
contained embedded DrawHands and 
StudHands. The new structure is shown 
in figure 3. 

Because PokerPlayer no longer con¬ 
tained a Hand, it did not have virtual 
Display, Deal, and Eval methods, 
either, as these were defined instead in 
DrawPlayer and StudPiayer, As a re¬ 
sult, i could not make Game polymorphic 


using these virtual PokerPlayer meth¬ 
ods. Certainly, the program would play 
poker, but only by defining Game to con¬ 
tain either an array of DrawPlayers or an 
array of StudPlayers—a dead end, 

A second flaw appeared in a rather 
amusing fashion. When playing stud 
poker, I found that the supposedly hid¬ 
den “hole” card would migrate into the 
visible part of the hand and reveal itself 
to the whole company. The reason, sim¬ 
ply, was that the “intelligent” hand had 
been told to sort itself. My Eval algo¬ 
rithm for evaluating hands only works on 
sorted hands, and in draw poker, it’s 
nicer to display a hand in sorted order 
(you can spot pairs and straights more 
easily), but in stud poker, sorting a hand 
after each card is dealt is definitely unde¬ 
sirable! The fix involved having Eval 
take a copy of the hand and then sort it. 
But the point I*m making is that putting 
too much intelligence too far back led me 
into this trap. 

The solution to both problems was to 
go all the way back and move the smart¬ 
ness out of Hand and into PokerPlayer, 
where it belonged all along from a con¬ 
ceptual point of view; players do things 
to their hand. This allowed me to put vir¬ 
tual Display, Deal, and Eval method 
stubs (i.e., methods that do nothing) into 
PokerPlayer and dispense with Draw- 
Hand and StudHand altogether, creating 
the structure shown in figure 4. 

Not only did this enable full polymor¬ 
phism, but it also did away with two 
Turbo Pascal unit files and made the pro¬ 
gram much more manageable. As a mat¬ 
ter of fact, 1 could have scrapped Poker¬ 
Player, too, and derived StudPiayer 
from DrawPlayer by overriding its vir¬ 
tual methods, but the Jack of symmetry 
this would have introduced—granting 
Draw a privileged status as the “basic” 
poker game—dissuaded me. 

I’m skating over lots of interesting de¬ 
tails, of course (see the text box “A 
Numbering Scheme for Poker Hands"), 
because this is not about poker program¬ 
ming but about OOP design. For exam¬ 
ple, Ganie actually contains an array of 
pointers to PokerPlayers, because that 
is the only way I could get the virtual 
method initialization to work properly. 
Maybe it's just my problem, but I still 
find something slightly unpredictable 
(or, perhaps, just insufficiently docu¬ 
mented) about the way constructors work 
in Turbo Pascal, When you’re assigning 
objects (or pointers to objects) to arrays 
of an ancestor type, you can order the ini¬ 
tializations in several different ways; and 
I always have to try them all before find¬ 
ing what works. 

continued 
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ABTECH DESKTOP SYSTEMS 



XT, 286/16 MHz 
386/SX/25/33/40 MHz 

& 486/25/33 MHz 

Full features to your 
specifications 

386/33 systems starting from 

US$999 

486/25 systems starring from 

US$1,999 


ABTECH stands above 
the crowd by using the 
best components in 
their systems. 

We make sure that 
each system is tested 
and performs to 
absolute top quality..... 

That is how we can build 
an extensive list of US & 
International customers 
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i 




NoteBook & 

Laptops 
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286/16 or 386SX 

or 40MB HDD 

VGA LCD clear screen 

Expandable 

starting from us$1795 


INCORPORATED 


1431 N. POTRERO AVE. UNIT B 


S. EL MONTE, CA 91733 


TEL: 818 *575 •0007 
FAX: 818 *575 *1500 


Liaison offices in: China, Taiwan, Agentina, Brazil & Romania 

QUALIFIED RESELLERS & REPRESENTATIVES WANTED 


,/l.BTECH Supplies Quality Products And Offers Low Prices To 

End Users, Resellers, And Distributers Daily... 

We Offer oem services To Our Customers Worldwide, abtech Will OEM 
Your Needs; From Creating A Loco To Making A System Manual 
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SOFTWARE 

UPGRADES 


MiUT 


EASY 


Obtain all your U.S. 
software upgrades 
from International 
Software Distributors. 

^ Convenient 
one year service 
contract. 

► Get new 
releases before 
they are avail* 
able internation¬ 
ally. 

► Continue to 
benefit from low 
U.S, software 
prices without 
sacrificing up¬ 
grades. 

► Automatic 
upgrades if de¬ 
sired. 

► Progressive 
discount for mul¬ 
tiple copies of the 
same software. 

To keep your software cur¬ 
rent and receive our bro¬ 
chure, mail or fax your 
address to: 


ir international 
software 
■L distributors 


60 East Harlsdale Avenue 
Hartsdale, NY 10530 U.S.A. 
FAX: (914)997-5148 
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LEARNING OOP STYLE 


GENERIC MULTIGAME STRUCTURE 


Cards 


DrawHand 

-► DrawPlayer 



Hand /* 

PokerPlayer/^ 


Game 

Array of cards 

Hand 


PokerPlayer 

\ 

\ 

— 

Pot 

Stud Hand 

--- StudFlayer 


Deck 


Deck 


Pot 


Array of cards 


— Denotes inheritance — Denotes embedding 


Figure 3: To enable different games to be played, DravPlayer and StudFlayer 
inherit the general characteristics of the PokerPlayer, This is not polymorphic, as 
the Game class will need to initialize either an array of Draw? layers or an array 
of PokerPlayers, 



Figure 4: This is the final structure as shown in listing 1. 


Top-Down or Bottom-Up? 

I do not doubt that 111 get a few letters 
suggesting that the moral of this story is 
that 1 should have sat down with paper 
and pencil and worked out a proper top- 
down design before I started coding. 
However, Fm sure that even if I had done 
so, I would not have been guaranteed a 
better design. One of the great attractions 
of OOP to me is that it allows me to per¬ 
form disciplined “bottom-up” proto¬ 
typing. 

At the outset, I didn’t know precisely 
how I wanted my poker game to work, 
but I knew that it would need a pack of 
cards. Having gotten a picture on the 
screen of a card, then a hand of cards, 
and finally several poker hands, I could 
write a program that looked as if it was 
playing poker. The isolation of modules 
in an object-oriented system language 
means that taking the step from looking¬ 


like-playing-poker to actually-playing- 
poker is relatively easy; you just add 
methods at various levels of the program. 

I’m not, however, singing the praises 
of unbridled bottom-up design. With a 
prototype working, I discovered flaws in 
its design and rethought the program 
from the top down, as described in this 
article. The rewriting was relatively easy 
thanks to the extreme modularity of the 
program. It seems to me that this bottom- 
up, then top-down, and finally “side¬ 
ways” design route is a viable and re¬ 
warding way to use OOP systems, at least 
for medium-size programs whose final 
requirements are not very precisely de¬ 
fined. ■ 


Dick Fountain is a BYTE contributing 
editor, a technical author, and a software 
consultant living in London , England. 
You can contact him on BIX as “dickp. " 
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INTERNATIONAL FEATURE 



Olivetti Broadens 
Its Product Line 

With the launch of a 33-MHz 486 and a multiprocessor 50-MHz 486, 

Olivetti challenges all comers in the powerful deskside and network-server markets 

PAUL LAVIN 


O livetti, a major European computer company, is try¬ 
ing hard to keep all the bases covered. Some ob¬ 
servers might say that the company's products are 
eclectic; others might call the Olivetti range schizo¬ 
phrenic. But, taken as a whole, it is safe to say that Olivetti 
offers an extensive range of systems unequaled by other 
computer companies. 

Conscious of the rapidly expanding and sometimes com¬ 
peting ranges of machines, Olivetti officials split the com¬ 
pany last year, organizing the personal computer products 
into two distinct companies centered around product distri¬ 
bution channels. The first division, Olivetti Office, handles 
the low-price products with mass-market appeal (e.g., its 
inexpensive PCS line, which sells through retail outlets) and 
the portables. 

The other division, Olivetti Systems and Networks, sells 
direct to corporate accounts and, in some market segments, 
competes head-to-head with IBM . This division handles the 
386 and 486 power machines and has the expertise needed 
to produce networks and multiuser Unix systems. 

Unavoidably, there is some overlapping of products— 
after all, an SX machine is an SX machine—and it is inter¬ 
esting to see a company competing with itself. Although the 
two divisions have designed products that address their re¬ 
spective core markets, there are bound to be conflicts. 

Open-Systems Architecture 

The current top of the Systems and Networks range of com¬ 
puters was originally called the CP486 (CP stands for Com¬ 
puting Platform), one of the first 25-MHz 486 EISA PCs to 
come rushing out in October 1989. Just this spring, Olivetti 
renamed the CP486 as part of the LSX-5000 range of 
powerful Intel-based systems. The name brings to mind 
Olivetti's Motorola-based LSX-30G0 multiuser systems that 
were successful in Italy and other European countries, but 
less so in the U.K. The systems also form the hardware plat¬ 
form for Olivetti's Open Systems Architecture strategy, 
which was relaunched in June. 


OSA is basically a set of guidelines for applications devel¬ 
opment, software interfaces, and platform technologies, 
and it is Olivetti's equivalent to IBM's Systems Application 
Architecture. Olivetti has always maintained that it will 
provide customers with technologically independent solu¬ 
tions so if the platform changes, as it has done—from Motor¬ 
ola to Intel in the case of the LSX-5000 machines—then the 
customer's investment in applications software will not be 
lost. A recompilation of the source code is all that would be 
required. 

The LSX-5000 Range 

There are four machines in the new LSX-5000 range: the 
LSX-5010, 5020, 5030, and 5040. The original CP486 is 
now the LSX-5010, and the LSX-5020 is the newly released 
33-MHz 486 model. The machines are capable of operating 
as both server and host, and power PC users can also use 
them as deskside machines. 

Olivetti has one of the most complete EISA implementa¬ 
tions, with 32-bit video and bus-master hard disk drive con¬ 
troller cards. Each of the machines provides high-density 
3 l /z -inch and 5 l 4-inch floppy disk drives as standard. There 
are three half-height drive bays accessible from the front 
panel. An LCD screen above the drives displays system mes¬ 
sages—usually diagnostics for monitorless configurations, 
such as Unix hosts. The console panel, which sits below the 
drives, is useless to anyone not familiar with the machine 
because of the strange icons chosen for the function keys. 

The LSX-5000 machines are quiet: The fans and disk 
drives are located close to the bottom of the unit, away from 
your ears and near the sound-absorbing carpet. Air is drawn 
in at the top of the machine and exits at the bottom so that 
filters are not needed to keep the machine from filling up 
with fuzz. 

Multiple Processors 

The LSX-5010 has a 25-MHz Intel 486 and two additional 
processor sockets for an Intel 860 and a Weitek WTL4167 
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numeric coprocessor- The LSX-5020 has 
the 33-MHz 486 chip. 

Some 486 system manufacturers, such 
as Advanced Logic Research (ALR), 
Apricot, and NCR, put a 128-kilobyte 
cache in their 486s to improve the perfor¬ 
mance, IBM and Hewlett-Packard didn't 
think that it was necessary for their ma¬ 
chines, Olivetti said that after tests, the 
expense of 128 KB (or more) of fast static 
RAM and the controller chips could not 
be justified for a small performance 
gain. The built-in 8-KB cache on the 486 
chip is reported to give memory access 
with zero wait states 90 percent of the 
time. 

The 860 RISC processor option can 
crank out up to three instructions per 
dock cycle (contrast this to the 386, 
which takes three or four cycles to exe¬ 
cute each instruction). The 860 has a 
RISC core, an FPU, and a three-dimen¬ 
sional graphics unit all melded into one 
chip that contains about I million tran¬ 
sistors, You can use it as a graphics co¬ 
processor or to run a different operating 
system from the 486. But, alas, there still 
isn’t much 860 software available. The 
Intel APX, a programming interface for 
the 860 chip, promises to provide object- 
code compatibility—whether it finds it¬ 
self tightly coupled, as in the LSX-5010, 
loosely coupled, as in IBM’s Wizard, or 
in native mode, as in an 860 machine by 
itself. 

The eight 32-bit EISA bus connectors 
are the most prominent components on 
the motherboard, Olivetti designed the 
motherboard to run without major re¬ 
working for both 33- and 50-MHz 486 
processors. 

An expansion bus is not a good place 
to put extra memory, so Olivetti has 
made other provisions. The LSX-5010 
has a high-performance memory archi¬ 
tecture to cater to the needs of the 486 
and 860 processors and to deliver zero- 
wait-state response. The memory subsys- 


ACTION SUMMARY 


Olivetti diversifies its product 
line with a family of deskside 
486-based EISA systems 
(one of which can support 
multiple 50-MHz 486 chips) 
and a family of desktop 
386SX systems. 


tem consists of eight 32-bit (plus parity) 
memory-module slots with a 64-bit-wide 
memory bus leading to SIMM pairs. You 
can add memory to the LSX-5010 in 
pairs, allowing mixing and matching of 
different-capacity SIMMs. Using dou¬ 
ble-sided 4-megabyte SIMMs, you can 
add up to 64 MB on the motherboard. 
The processor can cope with 4 gigabytes, 
but any more than 64 MB must go on 
EISA cards and suffer from processor 
wait states. 

A large number of programmable ar¬ 
ray logic chips, which allow much flexi¬ 
bility in design revisions, populate the 
motherboard, and a high proportion of 
surface-mount technology (SMT) is 
used. Olivetti has chosen to use Intel’s 
flash EPROM for the LSX-501Q’s ROM 
BIOS. Because the chips are program¬ 
mable inside the machine, all Olivetti 
has to do to fit your machine with up¬ 
dates is to send you a disk. The nonre¬ 
movable flash chips are also more reli¬ 
able than socket-mounted EPROMs, 

Storage Options 

All drives in the LSX-500G range have a 
SCSI connector. At the bottom of the 
range is a 135-MB hard disk drive with 
an access time of 19 milliseconds that 
fills only half of one of the two full- 
height drive bays in the LSX-5010. The 
next step up is a 300-MB hard disk drive 
with an average access time of 18 ms. At 
the top of the line is a 600-MB full- 
height hard disk drive unit that can find 
just the right byte in 16 ms. The case can 
hold two such units, giving a maximum 
capacity of 2 gigabytes. Larger drives are 
currently underdevelopment. 

Olivetti developed its own SCSI con¬ 
troller incorporating the EISA bus-mas¬ 
ter interface chip and has named it the 
ESC-1 (for EISA SCSI controller). After 
the ESC-1 and the video card are in¬ 
stalled, six slots are still left. 

The ESC-1 has a built-in AT emulation 
for DOS software that wants to see a 
familiar ST506/ESDI combination. But 
Olivetti has developed native SCSI driv¬ 
ers for Novell, LAN Manager, and Unix 
flavors. The SCSI connector makes add¬ 
ing additional devices to the system 
simple. Olivetti can supply SCSI CD- 
ROM, 800-MB WORM (write once, 
read many times), and 150-MB tape 
backup units, and the company has tested 
the 297-watt power supply to make sure 
it can cope with full disk and slot con¬ 
figurations. 

The EISA Video Controller 

The Olivetti EISA video controller card 
has a 32-bit interface and 1 MB of dual- 


ported video RAM. In addition to the 
standard 640- by 480-pixel 16-color 
VGA mode and a 1024- by 768-pixel 16- 
color mode, there is a proprietary Oli¬ 
vetti Direct Access video mode that uses 
the 32-bit interface and can deliver 1024- 
by 768-pixel resolution in 256 colors. 
The Super VGA 800- by 600-pixel mode 
is not supported. 

Direct Access mode is two to five 
times faster than VGA, provided, of 
course, that you have the right software. 
Olivetti has drivers for the X Window 
System, Windows 3,0, and Presentation 
Manager so that software running under 
those window environments benefits 
from the 32-bit Direct Access mode’s 
speed. For non-Windows DOS, conver¬ 
sion must be on an application-by-appli¬ 
cation basis. 

Four display models are available on 
the LSX-5010: a 12-inch monochrome 
screen, which would be the economical 
choice for a multiuser system host; a 17- 
inch monochrome, noninterlaced flat 
screen; and 15-inch flat-screen color ver¬ 
sions capable of the full 1024- by 868- 
pixel resolution. 

Multiprocessor Systems 
The balance of the range includes the 
LSX-5030, a 33-MHz 486 four-proces¬ 
sor system, and the LSX-5040, which 
can be configured with up to four 50- 
MHz 486 chips. The Olivetti multipro¬ 
cessor implementations are true mul¬ 
tiprocessor machines—closely coupled 
architectures that are homogeneous and 
symmetrical. Once someone buys a ma¬ 
chine in the LSX-5000 range, he or she 
will be able to run applications without 
changes on all the systems, from the 
LSX-5010 with its 25-MHz uniprocessor 
to the LSX-5040 with its multiprocessor. 

The LSX range provides features that 
the CP486 didn’t have, such as remote 
fault diagnosis; additional security; a Pe¬ 
ripheral Expansion Module, in which 
you can house even more magnetic pe¬ 
ripherals and tapes; and an uninterrupt¬ 
ible power supply. In short, the systems 
provide all the features needed when all 
a department's resources are committed 
to one machine, be it a server or a multi¬ 
user host. 

The Desktop 486 

Olivetti has also put the CP486/LSX- 
5000 technology in a desktop box and 
named it the M486. This is the com¬ 
pany’s big desktop system for those who 
need expandability but don’t want to use 
up floor space or can’t afford the expense 
of a floor-standing chassis. Currently, 
the M486 has a 25-MHz 486 CPU, but, 
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/ the electronic drafting board \ 
that signals the dawn of a new \ 
era in CAD/CAM technology \ 

«PjKIT®is comprised ol hardware boards and CAD software^! 
JHsan be installed on any AT-compatible i 286 based PC. Using the 
^^nW and SW facilities provided by CADKIT®, inexpensive PCs are 
transformed at low cost into sophisticated, high-end, turn-key. 
professional CAD workstations 

HARDWARE 

AT-compatible CPU board jfr jfc 

Morotola MC 68020/30 • l&d 

Motorola MC 68881/82* 

2-8 MB DRAM • 

8-16 bit AT-bus l/F • 

2 output connectors • I.' 1 


HARDWARE 

AT-compatible GRAPHICS board 

•AMD QPDM 

• 4-8 graphics memory planes 

• 1024x768 or 1280x1024 pixel 
resolution 

■RS170 RGB not interlaced l/F 
•2RS232C l/F 


CAD/CAM SOFTWARE 


CAD/CAM SOFTWARE 


FAST® 

2D-3D Mechanical Engineering • 


BUILDER® 

2D-3D Building Engineering 


DRIVER® 
21/2 axis CAM 
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3D Surface Modeler 
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lam ALR AST 
comma £Apple 

=IEEVEREX— & others 

Surah 386/486 ISA/EISA 
Compatible Computers 

Laptops 

Notebook Computers 

ALR, AST, Everex, TI, Toshiba, 
Zenith & others 

Hard Drives/FloppyDrives 

IDE/Large 

Seagate, Toshiba, Maxtor, Teac, 
Connor, Fujitsu, Micropolis 
Also available for IBM PS2, 
Compaq, Apple and Laptops 

AMI/Mylex Motherboards 
IOMega Bemouli Drives 

Tape backup 

Mountain, Archive, Colorado 
Systems 

Memory/Upgrades 

DRAMS, SIMM Modules 

Math coprocessors 
Upgrades for IBM, Compaq, HP, 
Apple, AST, ALR, Everex, 
Toshiba and others 

CD ROMS 

NEC, Sony, Hitachi 

Laser Printers/Scanners 
Plotters/Digitizers 

HP, Cannon, DEST, Fujitsu, 
Panasonic, NEC & others 
Memory Upgrades 

LAN Cards/other products 

3COM, Novell, Anthem, 
Gateway, Proteon & others 

Trantor Systems 
Mini-SCSI 

Parallel toSCSI 

Host Adapter 

We also carry software. Please 
FAX us your requirements. 

5URHH Inc. 

44912 Osgood Road, Fremont, CA 94539 USA 
Ph: (415) 651-5101 FAX: (415) 651-5241 
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obviously, Olivetti will want to keep 
pace with technology. Given that the 
motherboard is identical to that of the 
floor-standing machines, the company 
could easily announce a 33-MHz 486 
desktop using the same motherboard as 
the LSX-5020. 

An ISA machine from Olivetti, called 
the M386/25, has the same desktop con¬ 
figuration as the M486. The third and 
newest type of system are desktop work¬ 
stations called the M300-05, an un¬ 
cached 16-MHz 386SX, and the M300- 
10, a 20-MHz 386SX with a 16-KB 
cache. These low-cost SX machines have 
limited expandability and range of per¬ 
formance and have a small-footprint, 
low-profile design. The M300-05 is the 
most economical system, while its faster 
sibling will be the one most forward- 
looking users will elect to buy as an en¬ 
try-level personal computer. Both ma¬ 
chines are small—the box is a mere 15 
inches square—and rather stylish, an 
Olivetti trademark. They sport a gray 
finish and a variety of slots, holes, and 
louvers. 

The M300-05 and -10’s power switch 
is up front, but the machines have no re¬ 
set button. Some people may find the 
oversize hard disk-access LED distract¬ 
ing, but a strip of electrician’s tape is an 
easy fix. The machines come with a 40- 
MB or 100-MB Conner hard disk drive 
and an embedded AT interface that pre¬ 
serves bus slots. Since neither system has 
power pretensions, the single hard disk 
drive space provided should not be a 
hindrance. 

A high-density 3V£-inch floppy disk 
drive is a standard feature, or you can 
specify a 514-inch floppy disk drive 
mounted internally. This preserves cus¬ 
tomer choice, says Olivetti, which does a 
lot of business with staid organizations, 
such as banks and law offices, that may 
still consider 3 te-inch floppy disk drives 
to be just a passing fad. 

The interior layout of the M300-series 
machines was inspired by IBM’s easy-to- 
work-on PS/2s. All you have to do is 
loosen two screws at the back of the case 
and lift off the cover to add memory, a 
floating-point coprocessor, or an expan¬ 
sion card. Inside the case, there are four 
full-length horizontal 16-bit, AT-style 
expansion slots—a sufficient number for 
the M300’s intended users. The slots can 
accommodate full-height AT cards, 
something that could not be said about 
the machines’ direct ancestor, the M290. 

The M300 systems come with 1 MB of 
RAM, and memory-expansion capacity 
on the motherboard is up to 5 MB using 
four SIMM sockets, which will certainly 


be ample for most Microsoft Windows 
3.0 users. The machines can take up to 
an additional 11 MB of memory, for a 
total of 16 MB. The motherboard takes 
up hardly more than half of the floor area 
of the case, and it was designed with 
SMT. 

Olivetti has been able to keep the num¬ 
ber of components and connections down 
to decrease cost and increase reliability. 
I/O ports are integrated into the mother¬ 
board and include standard VGA with a 
resolution of 640 by 480 pixels, 25-pin 
parallel and serial ports, and PS/2 mouse 
and keyboard connectors. 

Olivetti is pitching its M300-05 and 
-10 SX machines against fairly stiff com¬ 
petition; judging by the market research 
figures for the U.K. and Europe, the 
IBM PS/2 Model 55 SX was the most 
popular PC of 1990, followed closely by 
Compaq’s 386s and 386N machines. In 
benchmark tests, the M300’s perfor¬ 
mance is well above IBM’s and in line 
with Compaq’s. Other second-echelon 
manufacturers, such as ALR and Tan- 
don, are hot on their tails. 

As machines destined to be incorpo¬ 
rated into a company’s network, the 
M300 systems* security features are im¬ 
portant, and Olivetti provides them a la 
carte. In addition to the customary case 
lock, you can disable the keyboard, flop¬ 
py disk drives, and hard disk drives se¬ 
lectively. 

The M380/40, a 33-MHz 386 ISA-bus 
machine, shares the same chassis as the 
M300-05 and -10. Despite the increase 
in performance potential, it is a personal 
workstation, not a multipurpose power 
system. Desktop 386 power users, Oli¬ 
vetti reasons, don’t really want masses of 
expandability, but they do want the space 
for memory, a memory card, a network 
card, or, more often than not, a graphics 
controller, which is precisely what the 
380/40 provides. 

After 33 MHz, the next logical step for 
desktop users is up to a 486 architecture. 
That means the 486SX. Olivetti’s prod¬ 
ucts in this category weren’t revealed at 
the time of this writing, but they are ex¬ 
pected to share the same small case and 
offer the same overall features of the 
M380 range. 

The Micro Channel Machines 

While Olivetti continues to advance its 
EISA-equipped machines from the 
realm of the PC up to mission-critical 
computing scale, it is not neglecting the 
expansion-bus standards that IBM set 
after announcing its Micro Channel ar¬ 
chitecture in 1987. 

Olivetti was relatively early on the 
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The 1338" MiniSCSI T 
Parallell-to-SCSI 
Host Adapter $179. 
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Includes software for hard disks, magneto¬ 
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Please sign up as 'NEW and follow the instructions on the screen 

Belgium 02-725 5060,03-2263120 
France 01 -4602 5500, 01 -4772 8080, 7893 0173 
Germany 0221-210196, 069-6668131,089-3507682 
Italy: 02-2641 2450 

Netherlands: 020-6610094, 010-4532002, 070-3475032 
Sweden 08-294782 • Denmaric 3118 6333 
Switzerland 01 -7309673,022-7829329 
UK: 081 -5667260 ,0232-234467,0272-255392 

021-6326636, 031-3132172,0532-341838 
New sites continuously being addedt 

t-Com, 4 Rue de Gendve B 33,1140 Brussels. Belgium 
Tel +32 2215 7130 • Fax: *32 2215 8999 


Everything you want 






... to make life easier. 

TDS2020 is an ideal way 
to save time and money 
designing equipment. 

As a High Performance 
16-bit Control Computer 

its on-board Assembler and Forth high level 
language make programming and debugging a 
pleasure, yet give the execution speed you need 
in a real-time system. 

As a Data Logger Module you’ve little to add 
to its 10-bit 8-channel analog to digital conver 
ter, real time clock, low power logging mode and 
non-volatile RAM of up to half a megabyte. 

You will also like the price. Call for full details. 

Triangle Digital Services Ltd 

223 Lea Bridge Road. LONDON EI0 7NF. 

Tri 0*1-539 0285 Fax OKI 558 8110 


USA: (716) 425-3753 Vmx 3*35 
Nrlhrrbuiils: 02946-5515 -13870000 

(,rnuun> 07459-1271 Fax -2471 



Circle 433 on Inquiry Card. 


Circle 455 on Inquiry Card. 


Write us.. .so they 
won’t call you 

Many people enjoy receiving infor¬ 
mation about products or services in 
their homes by telephone. 

But if you want fewer phone calls 
from national advertisers, we can help. 

Telephone Preference Service can ef¬ 
fectively reduce phone calls from na¬ 
tional advertisers. And, it's absolutely 
FREE. Just send us your name, full ad¬ 
dress, area code and phone number. 
We'll tell participating national adver¬ 
tisers to remove your name from their 
calling lists. 

After all, they only want to talk to 
people who want to listen. 

^—■>. Telephone Preference 

( /i|m®pi Service 

1 UlllQ J Direct Marketing Association 

' J u West 42 Street. P.O. Box 3861 

' - New York City, NY 10163-3861 


Advertise your Computer 
Products in BYTE's International 
Advertising Section 

BYTE Magazine is unique in its 
ability to serve the needs of the 
Pan European microcomputer 
marketplace. 

For more information on 
advertising in BYTE, contact 
BYTE’s London office. 

In the U.K., call Roz Weyman at 
081 545 6269. 

McGraw-Hill Publications 
Wimbledon Bridge House 
One Hartfield Rd. 

Wimbledon, London SW19 3RU 
England 




Micro Channel scene with its 16-MHz 
386SX-powered P500. In fact, the com¬ 
pany announced its Micro Channel SX 
well before IBM did, and that led to some 
confusion as to whether it was an innova¬ 
tive IBM PS/2 Model 50 compatible or a 
cut-down PS/2 Model 70 compatible. 
Olivetti announced a new 20-MHz ver¬ 
sion this June. The rest of the line in¬ 
cludes the P800 floor-standing 25-MHz 
386 machine (which has the same case as 
the EISA-equipped LSX) that was 
launched at the same time as the P500 in 
January 1989, and the P750, a desktop 
25-MHz 486 machine. Another example 
of Olivetti’s eclecticism is that it uses 
both Intel and Chips & Technologies 
chip sets in its computers. 

The company plans to enhance its Mi¬ 
cro Channel range following the proces¬ 
sor lines and directions that IBM, the 
Micro Channel-architecture trailblazer, 
takes. Olivetti says that there is a demand 
for floor-standing 486 machines and, in¬ 
creasingly, powerful desktop machines 
with Micro Channel buses. 

After about a year of the EISA ma¬ 
chines’ stealing the spotlight, Olivetti’s 
Micro Channel range is finally becom¬ 
ing more important—it has taken en¬ 
trenched IBM customers two years to ac¬ 
cept Olivetti’s Micro Channel architec¬ 
ture. In addition, many people went to 
Micro Channel architecture because they 
wanted equipment from IBM, not be¬ 
cause of any technical benefits of the 
architecture. 

The situation is now changing, al¬ 
though somewhat slowly because corpo¬ 
rate users don’t usually change their buy¬ 
ing habits quickly, and they are less 
impressed with savings of 10 percent to 
15 percent on a system than they are with 
the reliability of the machine and the 
company supplying it. Corporations have 
been evaluating Olivetti, and now sales 
of its Micro Channel architecture are in¬ 
creasing sharply. 

Now that Olivetti has subscribed to the 
Advanced Computing Environment’s vi¬ 
sion of the future of personal computing, 
you can expect more styles of personal 
workstations in the months ahead. Can 
Olivetti really be a master of all trades? 
Recent financial results suggest that 
after a period of dabbling, Olivetti may 
be getting ready to settle down and nail 
its colors to one mast. They are burning 
the midnight oil in Ivrea, site of Olivet¬ 
ti’s headquarters in Italy, arguing over 
the issues. ■ 


Paul Lavin is a freelance contributor liv¬ 
ing in the U. K. He can be reached on BIX 
as “ plavin . ” 

























TEAC. 

SMALL IN SIZE (3*2 INCH FORM FACTOR). 

HUGE IN CAPACITY (A FULL 600MB). 



• A choice of interfaces: SCSI or D/CAS-5. 

• Autoeject function. 

• 5V4-inch form factor models also available. 


3 I /2-inch Form Factor Cassette Streamer 


MT-2STF series 


For Memories >bull BeGladToHave 


TEAC CORPORATION Musashino Center Bldg.. 1-19-18 Naka-cho, Musashino. Tokyo 180. Japan Tel:0422-52-504l Telex:34435 Fax:0422-55-2554 

■Hong Kong. Nissei Sangyo Co., Ltd. Hong Kong Branch Tel 3-343441-6; KARIN ELECTRONIC SUPPLIES CO. LTD Tel; 3-898252 ■Singapore, NISSEI 
ELECTRONICS. LTD. SINGAPORE BRANCH OFFICE Tel: 2357900; UAC SINGAPORE REP. OFFICE Tel: 2922608 HNew Zealand. DATAMATIC 
NETWORKS LIMITED Tel: 09-444-0760 ^Australia, AWA DISTRIBUTION Tel 02-888-9000 ^Indonesia. CHUGAI BOYEKI CO. LTD Tel: 370824 
■Philippines, COMPEX INTERNATIONAL INC. Tel: 213020 Blndia, Pnya Electronics & Chemicals Limited Tel: 2863611 ■ Kuwait. Bader Al Mulla & 
Brothers Co W L.L.Tel 2423250 BUnited Kingdom. TEKDATA LIMITED Tel 0782 577677; Data Peripherals (UK) Limited Tel: 0785 57050 BF.R. Germany, 
nbn Elektronik GmbH Tel: 08152/390 ■Austria, nbn Elektronik GmbH Tel: 0316/40 28 05 ■Netherlands, SIMAC DATA B.V Tel; 040-582933 BBelgium & 
Luxemburg. SIMAC ELECTRONICS SPRL/BVBA Tel: 02/252.36.90 BFrance, TEKELEC AIRTRONIC S.A. Tel: (1)4534-75-35 Bltaly, A.E.S.S.E. S.p.A Tel: 
02/54.64.741 BSpain, ATAIO INSTRUMENTOS S.A. Tel: 735-0252 ^Portugal. BASF PORTUGUESA LDA Tel: (351) 1-562511 ^Switzerland. WENGER 
PERIPHERALS AG Tel 01/830 75 55 BDenmark, Dansk Binaer Teknik A/S Tel: 03/66-20 20 HSweden, MACROTEK AB Tel 08-733 02 20 BNorway. 
SCANTELE A/S Tel: (02)65 69 20 BFinland, INSTRUMENTARIUM CORPORATION Tel: 90-528 4338 
* If no distributor listed above is m your area, please contact us directly for further details about our products 


Circlo 454 on Inquiry Card. 





























WHERE 


ON EARTH 


CAN YOU CALL US 


FOR AS LOW 


N ovy you can connect with BIX, 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There's 


AS $20 
AN HOUR? 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you’re billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on, and the world of BIX is at your fingertips. 



UNITED KINGDOM <S20> 


BT Tymnet Access Information: (All amounts are US. dollars) 

AUSTRALIA ($29%.): MELBOURNE(3)4162146: SYDNEY (2) 290-3400 BELGIUM ($23%.): BRUSSELS(2)725-5060 DENMARK ($23%): 
COPENHAGEN 31-18-63-33 FRANCE ($23%,): PARIS (I) 47719133. (I } 46027003, (1)46025750,(1)46025500: LYON (7) 8930173 ITALY 
($23%,): MILANO (2) 26-41-24-50 NETHERLANDS ($23%.}: ALKMAAR (72) 155190; AMSTERDAM (20) 6610094; EINDHOVEN (4902) 
45530; THE HAGUE (70) 3475032, (70) 3814641; ROTTERDAM (10)4532002 SWEDEN ($25%,) STOCKHOLM (8) 294782 SWITZERLAND 
($25%.): GENEVA (22) 782-9329; ZURICH (I) 730-9673 UNITED KINGDOM (520%,) BIRMINGHAM (21) 6326636; BRISTOL (272) 255392; 
CAMBRIDGE (223) 845860; EDINBURGH (5COTLAND) (3!) 3132172; LEEDS (532) 341838; LONDON Baynard House (71) 4898571. Ealing 
(81) 5667260 GERMANY ($23%.): COLOGNE (221) 210196; FRANKFURT (69) 666-8131, (69) 666-4021; MUNICH (89) 350-7682 


To team more about BIX see our other ad elsewhere in this magazine. 




























Reach Over 130,000 Buyers! 


BYTE Gives You 
Buyers Today for 
the Europe of 
Tomorrow 



BYTE's Pan-European/International 
Section is a special advertising and 
editorial section bound into all copies 
of BYTE that are distributed outside of 
North America. The editorial focuses 
exclusively on the latest computer products 
available in Europe making this section- 
including the advertisements—extremely 
well-read among the European buyers! 

The European Computer 
Market is One of the 
Fastest Growing Computer 
Markets In the World! 

In fact, behind the U.S., it's the largest 
microcomputer market in the world! 
Not to mention that by 1992, trade 
restrictions will be removed within the 
European Community resulting in 
unprecedented activity and expansion. 
Consider that, unit shipments of PCs in 
Western Europe are expected to increase 
by 17% in 1991 over 1990 shipments! 

And, More Europeans 
Read BYTE Than any Other 
Pan-European Computer 
Magazine! 

BYTE's paid circulation outside of 
North America has doubled in the past 
five years bringing the total to an 
impressive 134,763. 

• BYTE's European paid circulation 
alone has grown to over 95,000. 

• BYTE is read and passed along to 
three additional readers, resulting in 
a total Pan-European readership 

of 525,575! 



ivnrart 
2-406/75£ 
5 Tin*** 


Future Documents. 


Drowning in Data? 

Lab Tests 

Nmtorn 406/33 EISA Machines 
Borland's ObfCClVteioo 
Low-Cost Apple Laser Pnnter 


BYTE Covers All the Bases 
in Europe, Consider 
the Options! 

• Advertisements in the Pan- 
European/International Section, 
reaching a total audience of 
525,575 European buyers! 

• International Direct Response 
Postcard Section— bound into the 
Pan-European/Intemational 
Section, these postcards give 
advanced business buyers direct 
access to retrieve information on 
your products. 

• BYTE EURO-DECK—the first com¬ 
puter postcard deck targeted 
exclusively to 50,000 European 
computer professionals. 


BYTE is Your Global Tie 
to the Expanding Pan- 
European/International 
Computer Arena! 


International 

Uwe Kretzschmar, European Advertising and 
Marketing Manager, 44 81 545 6268 
England: Roz Weyman, 44 81 545 6269 
Germany: Uwe Kretzschmar, 44 81 545 6268 
France: Zena Coupe, 44 71 284 3171 
Italy: Amanda Blaskett, 44 71 284 3171 
The Netherlands: Ellen Rardede, 31 340 249496 
Japan: Masaki Mori, 81 33 581 9811 
Taiwan: Summer Chien, Acer TWP Corporation, 

886 2 713 6959 

Israel: Dan Ehrlich Communications. Ltd. 

972 3 449823 

Hong Kong: Steven Marcopoto, Seavex, Ltd., 

852 868 2010 

Republic of Singapore: Jocelyn Domingo, Seavex Ltd., 
65 734 4790 

Korea: Jeong-Gwon Sea, Doobee International Ltd., 

82 2 776 2096 


Australia: Ian McDonald, Hugh Anderson, Pty. Ltd. 
613 696 5411 

David Strike, Seavex Ltd., 612 922 2977 
Domestic 

Ellen Perham, |603) 924-2598 
Jim Bail. 1603) 924-2533 

-re¬ 


call Your Local 
Sales Representative 
Today! 





BYTE 


Technically Advanced 
Business Buyers 
Setting Product and 
Technology Standards 



Circle 411 on Inquiry Cord. 















Backed Up By Strong Capacities, 

We Keep Growing. 


We do all stages of production ourselves- 
from designing, molding and pressing to 
manufacturing - and we enforce rigorous QC. 
Our full range is comprised of over 20 
models. 

If you’re looking for a powerful partner to 
team up with, get in touch with us today! 




Manufacturer & Exporter 

LOYALTY FOUNDER ENTERPRISE CO. v LTD. 

NO.5 CHI LIN N RD..CHUNG-LI IND.FttRK. TAOYUAN, TAIWAN, R.O.C. 
TEL: 886-3*4511772 FAX: 886-3-4520888 TLX 35363 LOYALTY 

CircU 441 on Inquiry Card. 



POWER SUPPLY 

DRIVESPACE 

MAIN BOARD 

CMMENSION 

(DxWxH) 

TYPE 

CHASSIS 

THICKNESS 

486 

350 wan to 375 welts standar d 
AT sue with rocker type power 
swtch 

fourteen 525' halt-heght POO 

8028680386/ 

80486 or 8088 

standard sue 

60.3 x27.4 x 82.4 

cm (height of base 
not included) 

slfofrn 

1.4mm 

32-301 

MeetFCC 

standard AT or 9quere type 
baby AT with extension cable 
and purfHn bunco power 
switch 

six 5 25* hall-height FOO 

80286/80386/ 

80486 lul/baby 

sue 

41x22 x 47 cm 
(height of base not 
nduded) 

slide-n 

1.4mm 

32 302 

standard AT type or square 
type baby AT w*i extension 
cable and rocker type power 

switch 

seven 525' haAheighl FDD 

80286/80386/ 

00486 tul/baby 

sue 

42.6x19 x 65 cm 
(height ot base not 
included) 

dide-m 

14mm 

32 398 

32-386 

32-386-A 

standard AT type or square 
type baby AT wth extension 
cable and rocker type button 
power switch 

ax 525* hat-height FDO 

80486 luWbaby 

sue 

426x19 x62 cm 
(height ot base not 
Included) 

slde-in 

i.4mm 

32-396-A 

PS/2 type (14x15x8.6 cm) 
w*h extension cable & push n 
button power supply 

two 3.5* ha/t height FDD 
three 525* hetthetfit FDO 

80486 tuWbaby 

42 x 21.5 x 39 cm 
(height ot base not 
included) 

slid^n 

14mm 

32 570 

32-570-A 

square type baby AT with pad 
de type power switch 

one 35* hrthetft FDD and 
three 525* hat-twght FOO 

80286/80386/ 
80486 baby sze or 
6088 

42 x 43 7x15.7 cm 

slide-m 

14mm 

16034 

made to install the power sup¬ 
ply with the dimensbon 

14x15x8-6 cm wkh extension 

cable 

one 3.5* FDO ♦ one 525* 

FDO + one 5.25* or 3-5* HDO 

can use baby AT/ 
XT/afl inone main 

board 

39.5x41.8x10.3 

cm 

strienn 

12mm 

16035-A 

PS/2 type (14x15x8.6 on) 
with puah-m button power 
switch 

one 35* haHheght FDO Mid 
two 525* haf-heighl FDO 

AT/XT/a*-m-one 

baby size 

42x41.8x103 cm 

slde-m 

1.4mm 

16037-A 

made to install the power sup- 
pry wO> the dmension 

4.3 x 136 x 108 cm wth erfor> 

■on cable 

one 35* FDD (1'height) and 
one 35* HDO (f-height) 

16MHz mini 286 

32x27x82 cm 

slde-m 

12mm 

16396 

made to ratal the power sup¬ 
ply wth the dimension 
14x15x8.8 cm with extension 

cable 

tour 525* half heqpt dsk 
drive and one 3.5* H D O 
bays 

can use 

80386/80286 nor 
mal/baby sue or 
8088 man Board 

42 x 21.5 x 39 cm 

sMenn 

14mm 

101 

PS/2 type <14x15x66 cm) 
wth extension cable & push in 
button power supply 

Three 525* FDO ♦ one 3.5* 
FDO ♦ one 3.5'HDO (HIDDEN) 

80286/80386' 
80486 baby sue or 
0068 

40x156x40 cm 

sMe-in 

12mm 


All brand names are registered trademarks of their respectrve owners 








































Use These Postcards for Fast 



Reasonable Solutions’ User-Supported Collection of A A 

GREAT SOFTWARE 


for IBM PC’s and Compatibles 


DISK 
1 to 9 disks 


MICROSOFT WINDOWS 3.0 
Note These disks rcqure MktosoH Windows 3.0 

□ Active Life 1.5 ler Windows (4536) - Great personal information manager and scheduled 
Almanac UR tor Windows (4535) The ultimate calendar for Windows! 

□ Checkbook Managers for Windows (4559) -Two programs lo manage your checkbook! 

□ Command Post 7.0M (4537) - Fee manager & menu system Easily customized! 

□ Games tor Windows 1 (4591) - foot'. WooHWar. Atmoids. Lunar Lander Chess and mom! 

□ Games lor Windows 2 (4592) - Space Walls. Hextris. Mines, Tic Tac Toe and more! 

□ Kyperdlsk 4.11 (4539) - Make Windows (and other programs) run 2-10 limes taster* 

□ Icons A Icon Editors (4 disks) (4560) Over 2200 icons and 3 icon editors to create morel 

□ Screen Savers lor Windows (4615) -Five dtflerent screen savers tor Windows! 

□ Tooibook Programs (2 disks) (4549)-Applications & utilities tor the Wmdows Tooibook 


DISK 

10 disks or more 

BUSINESS/HOME 

Li Amy's First Prlmar (1717)-Great programs for kids' (Ages 4-8 years) (CGA) 

□ As Easy-As 4.0P (3415) -Great Lotus 1-2-3 clone 

□ Automenu 4.7 (3515) -The most popular menuing program in the world' 

O Banner & Sign Makers (3215) Make Danners and signs lor a* occasions 

□ Best DOS Utilities (2 disks) (3520)- Our tavonie DOS utilities on two disks 

□ Brother's Keeper 4.5 (3 disks) (3120) Excellent genealogydamily tree program 
C. DOS Learning System (1417) -Learn how to use OOS with bus superb program 
C Express Check 4.07 (2 disks) (1110) A checkbook manager for home or office 
C FormGen/FormFill (2 disks) (3240) - Create and/or fill out any form in a flash 
G Home Inventory 4.0 (3137) Keeps track of everything you own 

□ Lotus Learning System (2 disks) (1420) Leant Lotus 123 2 0 easily and quddy G Ibolbook Programs (2 disks) (4540) 

□ Mealmastor 6.14 (2 disks) (3160) - Complete recipe liter. Comes with 450+ recipes □ Tooibook Tutor (2 disks) (4610) - Learn how to use the Windows Ibolbook 

□ Mr. Label 5J) (3235) - A powerful and versatile labeling program C Utilities lor Windows (4 disks) (4519) -40+ essential utames lor Windows 

□ Names A Date* 4J1 (2 disks) (3140) - Great persona! information manager (HO) G Wallpaper tor Windows toil. 1 (4 disks) (4520) - 754 different backgrounds lor Windows 

G Online Bible 5J) (14 Disks) (3179) - Enbre KJV Btte, Greek/Hebrew lexicon etc (HD) □ Wallpaper tor Windows toil. 2(4 disks) (4629) -75+ different backgrounds for Windows 

G SR-lnio 114 (2 disks) (1350) - Excellent dBase compatible database (HO) CLIP ART- PCX FORMAT 

StJWJSrf* Tt *if WTljTe 005,u1onal E^Vtlwg aboul OOS and more! These can be used with WordPerfect, Windows. Pagemauer Venture Publisher 

^ Iff!® ??S ?!£? “ £** v ,mpn ** y ^ r 1ypm ° and another program that can read PCX (PC-Pwntbrosh) files 

Vaccines A Virus Klftors (3627) - Protect your system from wer 200 viruses! D ajp ** Accents A Dingbats (2617) □ Clip Art: Family (3 disks) f 

□ Clip Art: Business (2 disks) (2630) ] Clip Art Headlines (2 disks) (1 

□ Clip Art: Church (2615) □ Clip Art: Wise. (4 disks) (— 

□ Clip Art: Education (2 disks) (2640) □ Clip Art: Sports (2 disks) (21 

GAMES 

C Arcade Games 1 (1011) -Fusion (fetus variation). PacMan Hopper Janitor Joe and more* 
G Arcade Games 2 (1112) Double Blocks (Tetris variation). QBert, Breakout. Beast and more! 

□ Ed'S Chess 1.99 (2425) -Wry good chess game that beat Chessmaster 2000* 

□ Kids' Games (2317) - Fun and entertaining games for the 12 and under set 
C Strategy Gamas 1 (2461) -Risk. Othello Nyet (ferns clone) and others (CGA) 

(CGA > - Require* Color GrepWc Adopter (HO) - Require* Hard Dtek 


□ 


Virus Killers (3627) - Protect your system from over 200 viruses! 
WORDPERFECT 

: WordPerfect 5.1 Learning System (3 disks) (4230) - team WP 51 easdy 

□ WordPerfect 51 Macros (2 disks) (4220) »00+ macros for WP 51 

□ Word Parted 50/51 Tool* (2 disks) (3799) -17+ unties tor WP 50/51 

j WtndPertecl Art/GraphlcsVW. 1 (2 disks) (3710) -100+ graptecstorWP5(V5l 

□ WordPerfect Aft/Graphics toil. 2 (2 disks) (3779)-100+ graptecs lor WP S£VS1 

1 WordPerfect Art/Gnphlct Vol 3 (2 disks) 07M-100+ graptecs tor WP 5.0/51 

□ WordPerfect Art/Graphlc* Itol. 4 (2 disks) (3799) -t00+ graptocs lor WP 5.0/51 

I PC Draft II A III (2 disks) (3760) - Create an & graphics for WP 50/51 

PIMM send m« a FREE: D IBM Software Catalog 


Call toll free 800-876-3475 or 503-776-5777 (Fax 503-773-7803) or send this card. 


New Release 
Enhances DOS 5.0 
& DR-DOS 5.0! 


WHEN DOS 
IS NOT ENOUGH. 



Discover 4DOS, JP Software's powerful command processor 

Replace COMMAND.COM with the award-winning 4DOS and start enjoying a 
superior environment. You get the best of both worlds: full DOS compatibility 
and an intuitive, flexible, and powerful command-line interface. 


■ Convenient command - 
line editing, history, and 
recall. 

■ Enhanced DOS commands 
to COPY, ERASE, or RENAME 
multiple files; display 
DIRectories in a wide range 
of formats; and much more. 


■ User-defined ALIASes for 
quick execution of common 
command sequences. 

■ New built-in commands 
to MOVE files, execute a 
command on SELECTed files, 
or on all EXCEPT specified 
files ... plus 40 other new 
commands! 


■ Increased batch file 
power with dozens of new 
commands including nested 
IF/THEN/ELSE, prompted 
user input, and box and line 
drawing. 

■ High-speed batch files run 
2 to 10 times faster than 
under COMMAND.COM. 


3t3 ^^ ^ The Worldwide Leader in DATA PROTECTION 
Invites you to visit us 

ilm. at PC EXPO Booth No. 2104 See our ad on page 234 

Please tell us which of our products you are interested in: 

FileLock, Protecting sensitive data from unauthorized access. D 

IceLock. Piracy Protection. 

PowerWatch, Complete Hardware & Software Protection During Power Failure. 

SAFE POWER, The Total Power Solution □ 

Tracker, Personal Contact Management System...NEVER LOSE ANOTHER CLIENT. □ 

I I Send literature (HI Have a salesperson call I plan to buy: HU non' Lli-6 months 

FOR IMMEDIATE SERVICE CALL 914-623-1630 or FAX 914-623-7180 


COMPANY NAME 












Nam*_ 

Company_ 

Address_ 

City t Country / Coda. 


CT) 


1 


PLACE 

POSTAGE 

HERE 


Phone..______ 

Disk Sim □ 514" P ^ (add St per dish) 

Nq. disks_ x%, _-5_ 

Shipping and handling S 4,00 

International Air Mail (Outside U£. $4.00) $_ 

TOTAL ORDER «_ 

Method Of payment: 

O Visa U MasterCard □ + Check enclosed 

Card Wa__ 

Enp, Date Signature________ 

To ortor send IN* cant or call us In the USA at: 
503-779-5777, Fax 503*7737901 
We accept Vita. MKtaCard, # Check (on a IU. bank) 
or Money Order (In Ul. $}. No Eunichftquei. 


i 

Reasonable Solutions 

TNT Mailfasi 

FRG/BOS/700251/ M 01 

PCX Box 65 

Hounslow 

TW5 9RT 

England 

LOWEST PRICES 

SAME-DAY SHIPPING * LATEST VERSIONS 
ALL PROGRAMS COME WITH INSTRUCTIONS ON DISK 

UNCONDITIONAL MONEY-SACK GUARANTEE 


To order JP Software's 4D0S, contact: 


UK (£39 + post) 
Shareware Marketing 

3a Queen St. 

Seaton, Devon 
EX12 2NY 
tel: 0297-24GS8 
fax: 0297-24091 

USA (S7S post paid) 

JP Software 
PO Box 1470 
E. Arlington, MA 02174 
tel: TG17-646-3975 
fax:1-617-646-0904 


Germany 

(German DM 169. + post, 
English DM 99. + post) 
Computer Solutions 
Software GmbH 
Postfach 1180 
W-8018 Grafing 
tel: 49-8092-5018 
fax: 49-8092-31727 


Shareware (trial) copies 
available from all dealers 


□ Rush me more information about 4DOS 

Name_ 

Address ... _____ 


Postage 

Required 


JP Software 

TNT Mailfast 

FRG/BOS/7002 51/M 01 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 




Postal Code_.Country. 

Phone _ 


h- 

l 


r- 

1 


PLACE 

STAMP 

HERE 




F£. 

43 ARGOW PLACE 
NANUET, NY 10954-3613 
U.S.A. 


I 

’ 

' 


Use These Postcards for Fast Response 
































|$450 

dl5i 

■L^Thanfei 

Programmer’s Shareware 

$400 


Order Line 616/325-2540 Fax 616/325-2505 


Hot New Shareware 

□ 4-MJS mz WSTLY imprmwJ DOS COMMAND.GQM placement {A MUST HWEI) 

□ C++ Extension (LCTB/LG17 2 Oisls)— Provides OOP lor MferottfT or Turtro* C! 

Major Ytork, flood qEopumenrgiton-. 

□ OeSrnHt C Compiler (LCtS) Full C Compiler; Linker, Assembler! First fuB C compiler 
In Shareware! 

□ rajs* Swrtcher (OT4D) Load up to 9 programs ai dace and swrtch ftHtwean them 
with a Keystroke’ Excellent & Well documented:. 

QPKZ1P Vi 1 (UT4‘ i s lor& iwfce j or 33 much on a single disk! 

□ Computer Tutorial (UT44| Leam alt aOxrt writing yorrr own compiler with extensive 
tutorial that contains full C and Turbo Pascal Source 

□ Smart Disassembler (LAW ■ Disassembles coda to disk, screen or printer with labels 
and comments. Full assembly source to disassembler 

QAP-BASIC JLBC 8 ) Fulenvimnmant BASIC compiler Edit,. Compfe, Debug and Run 
all within the environment On-line help. Much like QuickBASIC™ 

□ Hyde 9D function assemble* library [LA251 A must lor assembly programming! In¬ 
cludes complete source In assembler! Also complete floating point math Sbrary 
with source. 

□AB6/D06 (LAOEiLAra ? Disks) Full Macro Assembler/Symtrollc Debugger. Eiast! 

□ Turbo C Tutorial (ICQ4/LC05 2 Disks 1 Learn C! Extensive lessons wrth over ffl ex¬ 
ample programs. A complete course In the C Language. 

□ Window Bass (LOTVLMfl 2 Disks) Windows, Pull-Down S ftjp-Up Menus. Data Entry 
etc Great documentation. THE BEST ON THE MARKET! 

□ 1+1=31 (0B24/DB25 2 Disks) Complete dBASE III+" emuJalton, only betlerl 

Michigan & Info Line 1/616/325-2540 
FREE 80 pg. Catalog 


Language Sets 


Each disk in these sets Is comwiKsed with Mr TOOK of n 

Graphics a wuMtawirg support sic. All intludn racassary owurnwtstiirai and most 

include source code! 

□ ICLIB12112 PACKED diste [75 megatiytes,}, a huge 260 function Unary, 21P conrores' 
sion wtih source. Stream Editor, Read Picture raes-itiore-335 

□ PCUB25) 25 Racked diste (13 metfl ai of ai&t2 plus full detabase system with source, 
complete editor wilh snMei 375 lundkro Bnry arid scores morai-S5&35 

□(C++L6J ftii fuil5OC++0 RACKED DISKS (>4 m^\ Communications. Class Libraries 
Mouse t Windows Twftltx, Graphics & Sprite Lifr~M0fl£-S3Q 

Q(AS£M7) 1 PACKED r&sks (4.S m&e> BIOS Routines, Critical error, Conrnunlcatlona 
Uoe? macros, over W) ctiinies with tell source, and much, much ™raf-$2S 

□ 1ASEM12} 12 PflCklO diste (75 rmjfl'j'. all ot lh& above plus truge macm Sbraiy. canh 
plrte editor wfeairct. TSR ulilttreE, VGA routines, over 350 ulilllies~-S35 

□ (TFW£7;i ? PACKED piste (45 meg) tor TLirtw f^ 5 C 5 f\ Huge fundxm Htnajy. EGA routines, 
Mandelbrot. Mouse support, BTflEE files. Windows, M«ttm More-825 

□(TPAS 12 ) 12 PACKED <fiste (75 meg), all ot the a&we plus. Mbtui builder. Cross Ret. 
Multilaskingi routines. DDR uliWes. 100's ot files. Much morei-$35 

□ | CEASE) ? RACKED dsste (4.5 meg) tor flflASE lll/IV (aid dons). Fra damaged files, 
point A shoot menus/menu bars, dozens of applications. Much more—825 

□ (BASIC] 5 RACKED ttete (3 n*g} for OnckflASK" Hufle library (123 hmcfafis) 'bornce 
menus 1 , BASIC to OB convertet BTree files. Much, much moref-S2t] 

□ (PflOLOl 5 PACKED rJteks (3 meg} for Turbo Prolog’^I2Q 

UmiS} I PAIRED diste (45 meg) Scores of the best utilities aramd-126 

□(WPS) ? RACKED mste (45 meg) Macros. Utilities, Menus £ Fonts. HUGB—(25 


OUR COMPLETE 321 DISK LIBRARY! Everything on this caifl and much, much morel Only (650 POSTPAID 


"Don’t Even Consider Another DCB!” 

Intelligent SCSI Controllers 

For NetWare, SFT, Mirroring/Duplexing, SCSI Hard Drives & Erasable Optical© 

PROCOMP M-DCB and F-DCB SCSI Controllers 

Provide the most compatible fault-tolerant support available for NetWare. Boards tested 
and certified by Novell, 100% Novell DCB driver compatible. Can directly replace 
Novell/ADIC board. UNIVBOOT provides direct bootability, F-DCB has included on-board 
boot and floppy controller. PROCOMP DFIAVADD and Novell certified PROCOMP 
DRANLM also supplied with each board. PROCOMP drivers support very large drives and 
erasable opticals, even NetWare 2.2 and NetWare 3.11. (M-DCB list; $399, F-DCB list: 
$499, PS/2 versions available, OS/2 and UNIX drives available.) 

PROCOMP DCBSET 5 Makes Any SCSI Drive NetWare Ready Compatible 

Take any SCSI drive and make It 100% NetWare Ready compatible. Certify your own drives, fast. Also 
puts NetWare Ready signature back on factory NetWare Ready drives that have lost them. Other 
features include automatic disk preparation, spare sector use, fast surface analysis utility and disk 
reliability tester, (list: $169) Don't Waste Time. Use the SCSI Controller That Works All the Time* 

Distributors: AZLAN (England), DAN BIT (Denmark), Lab Hl-tech Oy (Finland), OPC Lan (Italy), 
Research A Development (France), VAES Technology ( Netherlands}, The LAN Group & others. 


Novell 
Labs 
Tested A 
Approved 



PROCOMP AG Only Swttiertaod) 

Uttichstrsiss* S, 0*6340 Baar, dwftieriand, 

Telephone: CM&32 30 44 

PROCOMP INFORMATICS LTD. (Far Hurt) 

7F. NO, 1224, CHENG-TEH RD.,T B ip#l, Taiwan, R.O.C* 
Telephone: (02) 88 30 111 


PROCOMP USA, INC- 

677? Engle Road f Cleveland, OH 44130 USA 

FAX: (216) 234 2233 • Phone: (216) 234-6387 



1 


1 1 1 

i 


11L 


year 


• Technical, readable and accurate 
reports on the latest UNIX 
development tools and applications 

Important insight into major 
{and soon-to-be-major) players In UNIX 

• Tips and tricks on efficient use of your existing 
UNIX system 

Before you make another purchasing decision 
get the fair, unbiased information that only 
Unique gives. Information that could save 
you from making a strategic mistake the next 
time you sign a purchase order...or sit down at a terminal. 


No hype. No fluff. No aefvertising — If something works, we tell you how well.., 
if it doesn’t, we tell you why not! Unique serves you - not an advertiser.. 
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BYTI 7/91 


Name _ 


Company . 
Address_ 


City / Country /Code . 


Phone 



Dish Size: O 5%" (□ 3T4" add SI per dish) 
Wo. of disks xt ___ 


Shipping and handling $10 All shipments via S_ 
International Air Mail. 

Total Order $_ 


Method of payment: □ VISA □ MasterCard O Check enclosed* 
Card No, _I_L__1_ 


Exp Date , 


Signature 
4.50 Ea. 


LAST Mi N UIE AD Dili O NS [ 10 or more 4.00 

□ EZ-CASE fGROfl) Computer Aided Software Engineering? Very Good 

□ BIOS/DOS Reference (UT-42) Gobs of info on mysterious internals of the 
BIOS and DOS. Includes a ROM capture disk util 

□ FREEMACS Editor (WPZ7A&B 2 Disks). Extremely comprehensive EM ACS 
like editor, spell checker & macro lang. FULL A5EM SOUftCEl 

□ TSfl Library (UT43) Complete TSR development library for Pascal, C & Asem. 

□ CXL Library (LC18/LC19 2 Disks) 375 Functions in alii! Windows, Bar Menus. 
Pick lists, Help systems. Video, Mouse etc. 

□ C++ Tutorial (LC21/LC52 2 Disks) Very complete! 14 Extensive chapters of ted 
and over 70 example programs tha! support (he lessons. 


Computer Solutions, N.W. 

TNT Mailfast 

FRG/BOS/700251 /M01 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


LATEST VERSIONS 

ALL PROGRAMS COME WITH INSTRUCTIONS ON DISK 

ALL DISKS QUALITY GUARANTEED 


All programs require IBM PC or compatible computer 


*We accept Visa, MasterCard, Chech on U.S. bank or 
Monay Order (in U.S. S) No Bank drafts or Eurocheques, 



INTELLIGENT 

SCSI 

CONTROLLERS 


YES! I want to be part of the SCSI equation: 

PROCOMP + SCSI + NetWare=SUCCESS 


Send me information about your products: 

Name:. 

Company:. 

Address:. 

City: . 

Country/Code: .. 

Circle one: USER DEALER DISTRIBUTOR 


Mail or fax this side of card to 
PROCOMP USA: FAX: (216) 234*2233 


E 




TNT Mailfast 
FRG/BOS/7000251/M01 
PO Box 66 
Hounslow, TW5 9RT 
England 


Yes! 

I want Unique, the insider’s guide to the 


UNIX market. 

□ 1 year $99 

□ 2 years $149 

Method of Payment (check one): 

□ US funds enclosed, payable to Unique 

□ Visa □ MasterCard 

No. 


Signature_ 

Name 


Exp._ 


Company_ 

Address 


Ctty_ 


State/Prov. 
Country_ 


Zip 


Code 


Please allow tip to six weeks for delivery of the first Issue. 
Orders outside the US must be prepaid in US funds. 


i? 


GO 



TNT Mailfast 

FRG/BOS/700251/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


Use These Postcards for Fast Response 








































FREE PRODUCT INFORMATION 


Circle numbers on Inquiry 
m 1 Card which correspond to 
inquiry numbers assigned 
to items of interest to you. 


a Check aiJ the appropriate 
answers to questions “A Tt 
through 



Print your name and 
address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue] 


Fill out This coupon carefully. PLEASE! PRINT. 


Name 

Title 

< ) 

( ) 


Phone 

Fax 


Company 

Address 

City 

Stale 

Zip 


A. What is your primary job function/principal 
area of responsibility? (Check one.) 

1 o Mismp 

2 □ Prognimirier/Systenis Analyst 

3 □ Ad mi uisdniEion/M ana^emefii 

4 □ Sales/Marketing 

5 O Enginccr'Scicntist 

<5 □ Other 

B. What Is your level of management responsibility? 

1 □ Senior-level 9 □ Professional 
S □ Middle-level 

C Are you a reseller ("VAR, VAD, Deafer, Consultant)? 

m □ Yes II □ No 


D. What operating systems are you currently using? 
(Check all thal apply.) 

12 □ POMS-DOS 

13 □ DOS +■ Windows 

14 □ OS/2 

15 □ UNIX 

16 □ Mac OS 

17 □ VAX/VMS 

E. For how many people da you influence the 
purchase of hardware or software? 

is O 1-25 ii □ tOO or more 

to O 26-50 

ffl □ 51-99 JULY 

417ETNT 


Inquiry hwiben MW 


1 

2 

3 

4 

ft 

6 

7 

6 

9 

to 

11 

12 

13 

14 

15 

10 

17 

494 

18 

19 

20 

21 

22 

$ 

24 

25 

2ft 

27 

28 

23 

30 

31 

32 

33 

34 

511 

35 

3ft 

37 

38 

39 

40 

41 

42 

43 

44 

45 

48 

47 

41 

40 

50 

61 

528 

52 

53 

» 

55 

50 

S7 

58 

9 

80 

81 

82 

83 

64 

BS 

86 

87 

Bft 

5*5 

89 

90 

71 

72 

73 

74 

75 

76 

77 

78 

79 

SO 

01 

02 

83 

84 

05 

562 

« 

ft? 

BS 

8ft 

80 

91 

92 

93 

m 

9$ 

9ft 

37 

BS 

89 

100 

101 

102 

5?S 

103 

KM 

108 

10& 

107 

106 

109 

110 

111 

112 

113 

114 

115 

110 

117 

lift 

lift 

598 

120 

121 

122 

1Z3 

124 

125 

128 

127 

196 

129 

130 

131 

132 

133 

134 

135 

13ft 

013 

137 

136 

139 

140 

141 

142 

143 

144 

140 

146 

147 

148 

149 

150 

161 

162 

153 

630 

154 

155 

156 

157 

158 

158 

100 

1*1 

1*2 

m 

164 

IS 

168 

m 

res 

169 

170 

647 

171 

172 

173 

174 

175 

178 

177 

178 

179 

180 

181 

182 

103 

184 

t» 

188 

107 

684 

188 

m 

190 

191 

182 

193 

194 

195 

“36 

19/ 

18ft 

109 

200 

201 

202 

203 

204 

681 

205 

208 

m 

208 

209 

210 

211 

212 

213 

214 

218 

218 

217 

210 

Hi 

229 

m 

696 

222 

223 

224 

225 

226 

227 

226 

229 

2X 

231 

232 

233 

234 

Z35 

23ft 

237 

238 

716 

239 

240 

£41 

242 

243 

244 

245 

246 

247 

240 

246 

250 

251 

262 

263 

25* 

256 

732 

258 

25? 

2SS 

259 

280 

281 

282 

283 

26* 

2® 

268 

287 

268 

269 

2-:; 

*71 

272 

749 

273 

274 

275 

270 

277 

278 

279 

280 

20i 

282 

263 

284 

m 

286 

207 

2® 

2® 

766 

200 

291 

S92 

289 

294 

m 

29ft 

29? 

295 

299 

300 

301 

m 

303 

304 

305 

306 

783 

307 

308 

309 

310 

311 

312 

313 

314 

31ft 

318 

317 

31ft 

310 

320 

321 

3Z2 

323 

800 

324 

326 

326 

3/7 

32ft 

329 

339 

331 

332 

333 

33* 

3® 

336 

337 


339 

340 

*17 

341 

342 

343 

344 

345 

348 

347 

346 

34ft 

350 

351 

352 

353 

354 

999 

358 

35? 

834 

358 

363 

360 

301 

362 

303 

384 

365 

36* 

3*7 

388 

369 

370 

371 

372 

373 

274 

851 

375 

370 

377 

376 

379 

360 

381 

362 

363 

3ft* 

305 

368 

397 

.36ft 

339 

390 

301 

86ft 

392 

393 

394 

395 

39ft 

397 

390 

399 

409 

401 

402 

493 

404 

40ft 

4O0 

407 

400 

m 

448 

410 

411 

412 

413 

414 

415 

416 

*17 

418 

410 

420 

421 

422 

423 

*24 

426 

902 

428 

427 

428 

420 

430 

431 

432 

433 

434 

436 

*36 

437 

438 

439 

440 

*41 

442 

510 

443 

444 

445 


447 

448 

449 

IgQ 

461 

wt 

453 

451 

456 

466 

457 

*56 

45ft 

938 

m 

4*1 

482 

483 

484 

4*S 

46ft 

407 

466 

469 

4170 

471 

472 

473 

474 

475 

476 

053 

477 

478 

479 

400 

481 

482 

483 

484 

485 

488 

407 

4ft8 

409 

430 

401 

492 

*93 

970 






1 

n. 5 uir 

f Humiwn 

494-99* 







495 

498 

497 

496 

499 

500 

501 

502 

503 

504 

90S 

M4 

507 

5QB 

509 

610 

612 

613 

514 

Sift 

810 

517 

510 

519 

520 

521 

522 

523 

524 

525 

520 

527 

529 

530 

631 

532 

633 

534 

535 

535 


639 

639 

640 

541 

542 

643 

5*4 

548 

547 

540 

549 

55ft 

561 

582 

553 

554 

555 

550 

5*7 

5*8 

5S9 

580 

581 

563 

5*4 

586 

56ft 

607 

680 

508 

5?t 

571 

072 

673 

574 

576 

576 

S77 

STB 

500 

5*1 

582 

563 

594 

585 

58ft 


588 

589 

590 

591 

§32 

5S3 

594 

595 

597 

590 

599 

808 

001 

602 

803 

004 

005 

BEK 

807 

800 

809 

Sift 

811 

012 

674 

*15 

*16 *17 *18 

*19 

820 

921 

822 

m 

*24 

525 

826 

m 

m 

0S 

031 

032 

533 

834 63S 

836 

837 

S38 

K39 

840 

641 

*42 

843 

844 

846 

Mft 

640 

*40 

660 

661 

862 

863 

*64 

856 

566 

567 

568 

06ft 

88ft 

681 

082 

8® 

865 

m 

8*7 *88 *89 

57ft 

*71 

072 

*73 

*74 

*75 

678 

*77 

STB 

07* 

880 

082 

683 

m 

805 

800 

807 

m 

889 

890 

091 

892 

893 

894 

695 

698 

®7 

m 

706 

TOT 

7*2 

703 

70* 

706 

-i;6 

707 

708 

70ft 

no 

711 

712 

m 

714 

710 

717 

71* 

719 

720 

721 

m 

723 

724 

725 

728 

727 

728 

TOO 

730 

751 

733 

734 

735 

736 

737 

73* 

739 

740 

741 

742 

743 

744 

746 

740 

747 

748 

760 

761 

752 

753 

754 

7® 

758 

757 

758 

759 

700 

701 

782 

7® 

781 

785 

707 

m 

r? 

770 

771 

772 

773 

774 

m 

m 

777 

778 

770 

700 

781 

782 

704 

705 

70S 7*7 

7*9 

708 

790 

731 

792 

793 

794 

795 

708 

797 

738 

739 

301 

802 

803 

084 805 

00* 

007 

800 

80S 

010 

011 

012 

013 

014 

015 

*10 

816 

61ft 

030 

921 

922 

923 

02* 

*25 

82* 

827 

028 

829 

830 

831 

tat 

833 

835 

830 

03? 

630 

030 

040 

041 

842 

843 

044 

045 

848 

047 

048 

649 

BSD 

352 

853 

054 

966 

958 

057 

363 

*69 

860 

8*1 

002 

8ft3 

8S4 

B66 

0*6 

067 

889 

070 

071 

972 

073 

074 

07ft 

87* 

877 

078 

879 

899 

8*1 

352 

9*3 

*94 

36ft 

807 

m 

080 

090 

091 

092 

693 

894 

m 

SSB 

*97 

098 

aw 

900 

801 

903 

904 

90S 906 907 

008 

909 

910 

911 

912 

913 

914 

ats 

910 

917 

918 

920 

921 

922 

923 

924 

925 

92ft 

927 

m 

929 

830 

131 

932 

933 

934 

936 

m 

930 

93ft 

040 

941 

942 

943 

944 

945 

948 

947 

940 

94ft 

950 

951 

952 

954 

965 

366 957 956 

95ft 

950 

951 

36? 

983 

9*4 

985 

96ft 

m 

96* 

999 

*71 

072 

m 974 

975 

978 

077 

970 

97ft 

SBO 

981 

982 

903 

964 

995 

958 


Inquiry Numben 9974479 

887 9*8 989 99ft 991 gft2 993 994 985 SS0 997 99S B9S 1000 1«! !0Q2 1003 
1004 1006 10M 3007 10001D09 TOlft 16T1 lftl2 lOt11014 1<M31016 101710101010 1030 
1021 10221023 1024 1025 IDS*10271028 102910301031 1032 1033 1034 103610351037 
ID-38 1039 10401041104210431044 1045 1045 KMT 1045 10401050 1251 305210531054 
10551053105710» TOSS 3«tM«T 106210631004106510661067 USB 10601070 lD7t 
107210731074 TOTS 1076 10771076107010601081 10021083 1084108510861087106ft 
1068 1090 1091 10921093 1094 1095 1096 1097109610991100 1101 1102 HD311041105 
11001107110* TIES 1110111111121113111411151110111711101119112ft 11211122 
112311241125 T 12ft 1127 1126 11291130 T131 113211331134113911361137113ft 1139 
1140114111*21143 11441T45 11461147114* IT* 11501151 1152 1153115411* 1156 
ITS? 118611591180 H61 1162118311841185118ft 116711S81180U701171 11721173 
1174117511761177 1178 1179 110011011182 11031184 110511861187113ft 1109 1190 
1101 1192 1183 1194 1195 1196110711081199 12001201 1202 1203 12B4 1205 1206 1207 
1208120912101211121212131214121512101217121S 121912201221 1222 1223 1224 
1225 122612271EB1229 1230123112321233 1234 1235 123612371238 1239 1240 1241 
124212*31244 124S1246124? 12481249 12501251 1253 125ft 1254125612M1257 1268 
1259 T2» 1261 1262126312641265128612671268 126912701271 12721273 12741273 
12761277127ft 1270120012*112B2 1283 1264 12*5 12*8 1 207 1290 12BS 1290 1291 1292 
129312841206 129812971298129913001301 1302 1303 13041305 1308 1M7 1308 1309 
13101311 1313 1313 1314 1315 1336 1317 1310 1310 1320 1321 132213331324 1325 1326 

1327 1328 1329 133013311332 1333 1334 1335 1 336 1 337 1 338 1 339 1340 1341 13121343 

13441345 13481317 13461349 13S01951 1352 1353 1354 1355 1 356 1357 1358 13501360 

1361 1362 1383 1384 13S5136813671380 13® 1370 1371 137213731374 137513711577 

13781379 1380 1301 1382 1383 13841385 1388 1387 1 386 1389 1390 1391 1392 1383 1394 

13051308138713081389140014011402 14031404 I486 1408 1407 1406 1489 14101411 
141214131414 141514101*17141ft 1419 1420 1421 1422 14231424 1425 1426 14271420 
1429143014311432 1433 >434 143514361437 1430 1439 14401441 14421443 1444 1445 
14461447144ft 14491480 1451145314531454 1455 1 458 1457145ft 1459 14601481 1482 
1483148414® 14881487 14881469 147014?T 14721473 1474 «?5147614771478 1479 


PLACE 

POSTAGE 

HERE 
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TNT MAILFAST 

FRG/BOS/700252/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


















FREE PRODUCT INFORMATION 


Q Circle numbers on Inquiry 
Card which correspond to 
inquiry numbers assigned 
to items of interest to you. 


Check all the appropriate 
answers to questions “A" 
through “E" 


a Print your name and 
address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue! 


PLACE 

POSTAGE 

HERE 


EVTE 

TNT MAILFAST 

FRG/BOS/700252/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


Kill oul this coupon carefully. PLEASE PRINT. 


Name 


Tillc 

( ) _ ( 

Phone Fax 


Company 

Address 

City State Zip' 


A. What is your primary job fuoction/principal 
area of responsibility? (Check one.) 

1 □ MIS/DP 

2 □ Program me r/Sy s tems Analyst 

3 fl Administration/Management 

4 □ Sales. Marketing 

5 □ Engineer/Scientist 

6 □ Other 

B. What is your level of management responsibility? 

7 □ Senior-level 9 □ Professional 

8 □ Middle-level 

C Are you a reseller (VAR, VAD, Dealer, Consultant)? 

10 □ Yes 11 □ No 


T 


D. What operating systems are you currently using? 
(Check all that appiv.) 

12 □ PC/MS-DOS 

13 □ DOS + Windows 

14 □ OS/2 

15 □ UNIX 

16 □ MacOS 

17 □ VAX/VMS 


E. For how many people do you influence the 
purchase of hardware or software? 

18 □ 1-25 21 □ 100 or more 

19 □ 26-50 JULY 

20 D 5,-99 417EINT 
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Dredging 

Through the Chaos 



JERRY 

POURNELLE 


I don’t quite know how it happened, but the chaos is 
getting worse. The Great Hall is almost volumet- 
rically filled with software and hardware, test 
stands, typing tables, and stuff stacked on the 
floor. Every flat surface—the desk, tables, tops of 
monitors, chairs, the steps of the ladders needed to 
reach the upper bookcases, even the couch—is covered 
with disorderly piles of stuff. It used to be in some kind 
of order, but no longer. There’s just too much of it. 

Now I understand, plenty of you wish you had the 
problem of too many machines and too much software, 
especially since I get paid to write about it, so I don’t 
expect much sympathy; but it really is a problem, and 
lately it has gotten completely out of hand. Today, I 
could not find—and still haven’t found—a software 
package I had selected to write about. I know it’s within 
15 feet of where I sit, but for the life of me I can’t find 
it, which means it will have to wait until next month, 
and by then there will be so much more stuff here that I 
may never find it. Alas. 

Worse: I can’t solve this by throwing away every¬ 
thing not worth writing about. I’ve already done that. 
Every item here has got past my preliminary cut, in 
which I eliminate things that are too specialized, are 
too expensive, have no distinguishing characteristics, 
or look boring. Much of the stuff here really ought to 
get into a column, mine or another, but I haven’t either 
the room or the time to do all of it. 

All of which means that once again it’s short-shrift 
time: a myriad of short reviews. Alas, some items can’t 
be dealt with that way. For some of this stuff, in Damon 
Runyon’s words, “A story goes with it.” 

I’ll do what I can. One thing stands out: if the 1991 
recession affects the small computer world, you’d 
never guess it from looking around Chaos Manor. 

It’s Three-Sixty 

In April, I mentioned Harpoon, the naval war game/ 
simulation based on the Larry Bond game that Tom 
Clancy used in writing The Hunt for Red October. Un¬ 
fortunately, I listed the wrong publisher for it. It comes 
from Three-Sixty. The mistake is worth rectifying 
since Harpoon is a very good naval-warfare simulator, 
certainly the best I have seen. Now that the Navy has 
decided that they don’t want my 6-foot 5-inch son to go 
into aviation—it seems there’s a good chance the ejec¬ 
tion mechanism would take his knees off—and are 
sending him to surface warfare school, I have even 
more interest in Harpoon. 


When I finally got past Three-Sixty’s voice-mail 
system (the only human I’ve managed to reach all day; I 
sometimes think every human being left in the com¬ 
puter world has been replaced by a voice-mail simula¬ 
crum), I found that they’re going to do a simulation of 
the B-52H, which is interesting for me: bringing the 
tail-gunner station into the main cabin from the aft end 
of the aircraft was the first professional job I had in the 
aerospace business. The engi¬ 
neers did the work; my job 
was playing around with the 
human interface. I’m looking 
forward to what Three-Sixty 
will do with this. If it’s like 
Harpoon, it should be great. 


Jerry pulls new CD- 
ROMs, database 
programs, and utilities 
out of the Chaos 



American Heritage Manor pileup 

vs. OED 

In the above I wanted to use 
the word simulacrum , but I 
wasn’t sure how to spell it. 

Alas, neither is the spelling 
dictionary in Q&A Write, 

Word Finder, or the hard disk 
version of The American Her¬ 
itage Dictionary , which I 
keep on-line and can open in a 
Desqview window. 

I do have it spelled prop¬ 
erly: I was able to look it up 
in the CD-ROM version of the 
Oxford English Dictionary. 

To do that, I had to get the 
OED disc down, insert it in¬ 
to the carrier, insert that into 
the Hitachi CD-ROM reader, 
open a Desqview CD-ROM 
window, access the OED soft¬ 
ware, and finally look up the 
word. That all took longer 
than simply walking over to 
the lecture stand, where I keep a desk copy of The 
American Heritage Dictionary , and look it up there. It 
didn’t take a lot longer, however, which actually sur¬ 
prised me. 

The moral of the story is that I sure wish I had a good 
CD-ROM or on-line complete version of the The Ameri¬ 
can Heritage Dictionary. This isn’t the first time I’ve 
wanted a word that’s not in the electronic versions. 
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Circle 127 on Inquiry Curd. 


Finally, a fast, powerful text 
editor that integrates your 
favorite 


“gSs 


programming 
tools and uses 
no memory! 



Mouse support 
Pull-down menus 
Columnar blocks 
1000 Level Undo 
Regular Expressions 
Small 70K, super fast 
DOS, UNIX/XENIX, FlexOS 
Also VEDIT $69, VEDIT Jr. $29 



FREE Evaluation Copy 
Call 1-800-45-VEDIT 

The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. Run not only popular com¬ 
pilers, but all of your favorite tools from 
within the editor When shelling to DOS, 
VEDIT swaps itself and any desired TSRs 
out of memory to give you more memory 
than when you entered VEDIT. 

Only VEDIT gives you the advantages of 
a powerful and flexible editor without 
giving up the convenience of an integrated 
environment. 

VEDIT offers stunning performance, ver¬ 
satility and ease of use. Completely writ¬ 
ten in assembly language, It's small and 
lightning fast. Edit text and binary files of 
any size, even 100+ megabytes. Installa¬ 
tion is trivial; VEDIT.EXE and an optional 
help file are all you need - no overlays, no 
configuration files. 

Other features include multiple file editing, 
windows, unlimited keystroke macros, 
"hot keys", context sensitive help, word 
processing, automatic indenting and total 
configurability. VEDIT has been the 
choice of 100,000 programmers, writers 
and engineers since 1980. 

VE D IT PLU S adds a powerful "off the cuff" 
macro programming language, complete 
with source level debugging. 

VEDIT PLUS - $185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 

Greenview 


P.O, Box 1586, Ann Arbor, Ml 48106 
(313) 996-1299 * Fax (313) 996-1308 
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Mind's Eye 

I first saw an early version of this pro¬ 
gram at Comdex last November, I was 
impressed at the time. Now I have the 
shipping copy running here, and Fm 
even more impressed. Mind's Eye is a 
non-Windows multilink database. That 
doesn't tell you much, so I’ll start over. 

Mind’s Eye was developed by consul¬ 
tants to the Naval Air Station at Patuxent 
River. They needed management tools 
for the commanding admiral, so they de¬ 
veloped the following: 

Consider a map of the base. It shows 
every building. Now imagine that you 
can put that map on-screen. Each build¬ 
ing can have a number of attributes: its 
name or number; when it was built; what 
it’s for; location of fire hydrants and fuse 
boxes; a scanned image of the building’s 
photograph, displayable on-screen; when 
it was painted, and what that cost; a re- 
pair record; and so forth “whatever you 
think of. 

Those attributes can be entered by 
hand, or they can be imported from other 
databases, including Paradox, dBase II, 
and some popular spreadsheets. Once the 
data is in Mind's Eye, the database can 
be searched in the usual manner: all 
buildings concerned with research and 
painted after 1983, or whatever. The out¬ 
put can be a traditional list, but it can also 
be the original base map with the build¬ 
ings on the hit list highlighted. Click on 
the building and get the attributes. 

There's also a spreadsheet capability 
built into the program. You can model an 
industrial process with this. The com¬ 
pany did that for one of their demonstra¬ 
tions, modeling a raw materials process¬ 
ing line. Not only can the program show 
such things as bottlenecks—if you want 
to increase production, what will be the 
limiting system—but it can then show 
you a picture of that machine or instal¬ 
lation. 

You could use this program to keep 
employee records, complete with photo¬ 
graphs, or fingerprints for that matter. 

The neat part about Mind's Eye is that 
it doesn't take a programmer to get it 
working. You might need some assis¬ 
tance setting up the scanner and getting 
scanned images into the machine, but 
after that, making an object-oriented 
database is pretty straightforward. I sure 
wish I had some way to get pictures of all 
my books and their locations in this_ 

Mind's Eye doesn't do Windows, but 
it doesn't have to. It runs fine with Desq- 
view (if you have big Desqview win¬ 
dows). If you need a program like this, 
you should definitely look this over. 
Recommended. 


Looks Great, Less Filling 
Traveling Software has improved Lap- 
Link III once again: it comes with new 
cables that are far lighter and considera¬ 
bly less bulky. Fm still carrying the Ze¬ 
nith Z-386 SX most places, and it's big 
enough without fat cables. The new "de¬ 
signer cables” come in neat colors (as if 
you care), but mostly they’re thin and 
light. There's even a 25-foot serial cable 
that’s smaller than the older 6-foot cables 
were. Otherwise, everything works just 
about the way you'd expect it to: I've yet 
to need the LapLink manuals for using 
LapLink itself. 

LapLink III also comes with Traveling 
Software's Device Driver, which lets two 
computers share resources, such as hard 
disk drives or printers; you will need the 
manual to use that. As a temporary net¬ 
work, though, the LapLink Device Driv¬ 
er works quite well. It's not quite as 
painless as LapLink—you have to put 
something into CONFIG.SYS—but it’s 
not needlessly complicated. 

We use LapLink III all the time here. 
I've got a nine-pin cable from the COM1 
serial port of my Cheetah 386. It gener¬ 
ally connects to the USRobotics Courier 
HST external modem; I can simply un¬ 
plug the modem and plug in the LapLink 
cable to charge up my laptop or squirt 
stuff over to another machine. When I 
get a new machine, about the first thing I 
do is install LapLink so I can transfer my 
favorite utilities to it. 

There's also a three-wire cable set; 
that is, DeskLink with its cables attaches 
to the serial port of your machine and has 
a telephone jack for allowing the cable 
sets to be connected by ordinary tele¬ 
phone extension wire. This lets us con¬ 
nect downstairs and upstairs machines 
50 and 100 feet away. Clearly, all file 
transfers on a long, thin wire like that are 
serial. 

There aren't many people who don't 
need LapLink and DeskLink. There's a 
LapLink Mac version, too. 

Corel Driver 

I said last time I'd been told that the 
Corel driver can run both the Pioneer 
CD-ROM Minichanger and the Pioneer 
optical read/write disk drive off the same 
Corel Optical Disk Interface Board. It's 
all true, and it costs no speed and almost 
no memory. Also, last time, we had 
some kind of difficulties with the auto¬ 
matic setup. I don’t know what those 
were. Adding the Minichanger to the op¬ 
tical read/write disk drive running off 
the Arche Legacy 486/33 turned out to 
be no problem at all: run the installation 
program and go to the CD-ROM drive. 
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Everything Y>u Ever VCknted In UNIX. 

And Less. *99.95,*, 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent” is a virtual done of UNIX. 
But it was developed independently 
by Mark Williams Company. Which 
means we don’t pay hundreds of dol¬ 
lars per copy in licensing fees. 

What’s more, Coherent embod¬ 
ies the original tenet of UNIX: small is 
beautiful. This simple fact leads to a 
whole host of both cost and perform¬ 
ance advantages for Coherent. So 
read on, because there’s a lot more to 
Coherent than its price. 

SMALLF.R- FASTER.. .BETTER. 

Everybody appredates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 
Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform¬ 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 


LESS 

IS MORE! 

Coherent For Santa Cruz 
the IBM-PC/AT Operation’s 
and compatible XENIX 286, 
286 or 386 Version 2 32 

based machines. 

No. of Manuals 

1 

8 

No. of Disks 

4 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Min. Memory Required 640K 

1-2 meg 

Performance* 

38.7 sec 

1003 sec 

Price 

$99.95 

$1495.00 


•Byte Execl benchmark, 1000 iterations on 20 MHZ 386. 

Hardware requirements: 1.2 meg 5V4* or 1.4 meg 3V4* floppy, and 
hard disk. Does not run on MicroChannel machines. 


EVERYTHING UNIX 

WAS MEANT TO DO. 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available induding 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and a 
full set of nearly 200 UNIX commands 
induding text processing, program 
development, administrative and 
maintenance commands plus UUCP 
CRITICS AGREE: ITS 
AN INCREDIBLE VALUE! 

“Mark William Co. seem to have 
mastered the art of illusion; Coherent 
comes so fully qualified as a UNIX 
done, you find yourself thinking 7 
can’t believe it’s not UNIX.’ ” 

-Sean Fulton, UNIX Today!, 
November 26,1990 

“...(Coherent) may be the best thing 

that has happened to UNIX yet.” 

-William Zachmann, PC Week, 
November 5,1990 

“If you want to come as close as you 
can to real UNIX for a low price, 
COHERENT can’t be beat.” 

-Warren Keuffel, Computer Language 
Magazine, November 1990 

“If you want a UNIX-like develop¬ 
ment and learning system for less 
than $100 ... / don’t see how you can 
go wrong with Coherent.” 

-David Fiedler, BYTE Magazine, 
November 1990 

EXPERIENCE. SUPPORT 

AND A 60-DAY 
MONEY BACK GUARANTEE. 

Wondering how something as 
good as Coherent could come from 



NEW COHERENT RELEASE 31 
NOW WITH... 

-elvis: vi editor done 
-SCSI (Adaptec AHA 154x series 
and more on the way.) and 
ESDI support 

-UUCP Bulletin Board System 
-RAM disk support 
-And much, much more! 


OVER 20.000 SATISFIED USERS! 


nowhere? Well it didn’t. It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook, IL 60062 


•Plus shipping and handling. Coherent is a trademark of Mark 
Williams Company. UNIX is a trademark of AT&T. XENIX is a 
trademark of Microsoft. 
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There are a few notes. First, this is a 
SCSI daisy chain, which means that each 
device has to have a unique SCSI ID. The 
Pioneer drives come set as ID=0. Little 
DIP switches on the back change that; on 
Corel’s advice, I set the Minichanger 
CD-ROM DIP switches 2 and 3 to ON, 
making this ID=1. 

Also, the SCSI daisy chain requires 
that the first and last devices (physical 
first and last, not logical) be terminated , 
meaning that they have some small ter¬ 
minal resistors installed. The middle de¬ 
vices must not be terminated. The SCSI 
card is the first SCSI device (and thus 
must be terminated). The Pioneer optical 
read/write disk drive has a small plate on 
the back; remove it, and the terminator 
resistors are exposed. That makes it eas¬ 
ier to remove its terminal resistors than it 
would be to get at the ones in the CD- 
ROM drive, so the optical read/write 
disk drive became the middle device. 

A caution here: you must use the Corel 
driver cable to connect to the Corel SCSI 
card. The cable furnished with the Pio¬ 
neer CD-ROM drive comes from an out¬ 
fit called Future Domain, and using that 
cable to connect to a Corel card will blow 


the drive. The Corel cable is identical to 
the one used by Apple, and you can use 
Apple Mac stuff to connect up to Corel; 
just don’t use the Future Domain cable 
that comes with the Minichanger. 

Otherwise, it’s straightforward. The 
result is nifty: six CD-ROMs and the op¬ 
tical read/write disk drive, which can 
function as either a WORM (write once, 
read many times) drive or a removable 
read/write drive, all running off one 
drive card, and all device drivers in high 
memory. 

The Minichanger is slower than the 
latest Hitachi CD-ROM (single) drive, 
and by quite a lot; on the other hand, hav¬ 
ing six CD-ROMs on-line is quite a 
thing, and getting at any one of them is as 
fast as it is with the older Hitachi drive or 
the Denon drives. In the future. I’ll in¬ 
stall all this on a 386 server and access it 
with LANtastic; that will give me six 
CD-ROMs and the big Pioneer optical 
read/write disk drive. 

All this works with QEMM-386 and 
Desqview, too. 

I’ve been testing the Pioneer optical 
read/write disk drive all month, and so 
far I can’t make it glitch. I still can’t run 


Wing Commander, a disk-intensive pro¬ 
gram, off the optical disk, but the pro¬ 
gram is intact: if I copy it from the opti¬ 
cal disk to the hard disk, the program 
runs fine. “Timing errors’’ is all I can 
get anyone to say. 

But except for Wing Commander, all 
my other programs (e.g., word proces¬ 
sors) run just fine off the optical read/ 
write disk drive. I can live with that. I 
still want a WORM copy of anything 
that’s really vital, but I’m more inclined 
to trust optical read/write than I was a 
month ago. More next month. 

Mind you, the same Pioneer drive 
functions as both optical read/write and 
WORM (you put a different cartridge in, 
depending on which you want it to be); 
and it is very convenient having that enor¬ 
mous read/write drive available to hold 
dictionaries, CD-ROM-access software, 
and the hundreds of megabytes of stuff 
that seem to accumulate on all my disk 
drives. 

This all works under DR DOS 5.0. It 
will also work with MS-DOS 3.3 and 
5.0. I presume it would work with MS- 
DOS 4.Ox, but I don’t like DOS 4, so I 
didn’t try that. 

continued 


ABC Flowcharter for Windows 

“Simply the easiest way to document procedures 


ABC Flowcharter™ makes drawing and editing 
flowcharts easier than ever. It’s loaded with 
features that help you make and edit charts in 
a fraction of the time needed with other 
flowcharting or drawing programs. 

ABC Flowcharter’s advanced link feature lets 
you break complicated procedures into smaller, 
more manageable steps. Just click on a shape to 
display a sub-chart or procedure. It’s that easy. 

Ask your dealer for a demonstration or call 
1-800-227-0847 for more information. See for 
yourself why ABC Flowcharter is quickly 
becoming the standard flowcharting tool for 
the Fortune 1000. Retail price $295. 

Roykore 

2215 Filbert St. 

San Francisco, CA 94123 
415-563-9175 
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NEW 40 MHz DX & 25 MHz SX COPROCESSORS NOW AVAILABLE 


THERE IS 
ONLY ONE LOTUS. 
AND ONLY 

ONE COPROCESSOR 
RUNS IT FASTEST 


CYRIX. 




For most people, the best reason to buy a 
matb coprocesst>r is to make your software run 
faster. And tbe coprocessors that run it fastest 
are from Cyrix!* Because our Fas Matb™ 
coprocessors outperform all others in running 
Lotus® 1-2-3® and other leading software by every 
ava liable measure. 

FasMath processors perform floating point 
operations from five to ten times faster than other 
coprocessors, thanks to an entirely new, innovative archi¬ 
tecture. Which means that everyone's favorite spreadsheet 
will run up to three times taster with a Cyrix coprocessor. 

You II also find FasMath products are more accurate. 
Because they compute results to 20 decimal digits of accuracy, 
instead of the usual seven. 

Whats more, tbe Fas Matb lamily consumes less powet 
Wbicb preserves battery life for laptop users. And, across all 
clock speeds, from our 16, 20, 25 and 33 MHz parts to our 
newly-announced 40 MHz processors, Cyrix coprocessors are 



unmatched in compatibility. They're even 
backed by a five year limited warranty and a 
toll-free support hotline. 

So call us at 1-800-FAbMATH (that's 
1-800-327-6284) and we'll send you the 
unvarnished truth straight from the experts who 
measure PC performance, including the experts at 
Lotus Development who test products and certify 
compatibility. Which shoidd make choosing the math 
coprocessor that's right for you as simple as 1-2-3. 



Cyrix and FasMath are trademarks of Cyrix Corporation. Lotus and 1-2-3 
Dewlopr 


are registered trademarks of Lotus 

©1991 Cyrix Corporation. 


lopment Corporation. 
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SUBJECT: 

V.P., Engineering 



PROBLEM: 

Your competitor has 
announced the product 

Your Engineering team isn't 
even working on it 

Your customers want it now. 
What's your answer? 

SOLUTION: 

MICRONICS 


Today, time-to-market is 
everything. Everyone 
wants the latest technology. 
You have to have a product 
when the demand is hot. 
And it has to work. 

Before investing time and 
money now, and still miss 
the window, turn to 
Micronics for your system 
board needs. 

Dedicated to advanced 
engineering, Micronics has 
a full line of 80386 and 
80486 ISA/EISA products. 


We provide excellent 
time-to-market and 
superior design without 
sacrificing performance 
or reliability. In fact, we 
have a proven record 
w ith hundreds of 
thousands of system 
boards in the field today. 

Our own designs, FCC 
certification, complete 
compatibility testing and 
less than 1% field failure 
rates make Micronics 
system boards the 
industry leaders. 


Micronics is vour answer. 
Give us a call today. 



MICRfJNICS 

COMPUTERS INC. 

The Power 


232 E. Warren Avenue 
Fremont, California 94539 
(415)651-2300 
Fax (415)651-5666 
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Impressionism 

Whatever else Quanta Press does, they 
sure work at publicizing their releases. 
First there arrived a really nice poster 
about French impressionism. Then came 
a T-shirt with a silk-screen copy of Van 
Gogh’s The Siesta , signed “Vincent.” 
Then some other stuff. Eventually there 
arrived a CD-ROM, Coate’s Art Re¬ 
view, Volume One, Impressionism. 

The contents of this thing are wonder¬ 
ful; everyone who has seen this likes the 
idea of having a library of CD-ROM 
paintings available. There’s a history of 
impressionism, biographical materials, 
and a large number of VGA or Super 
VGA images of impressionist works. The 
retrieval software is TextWare, and it’s 
right on the CD-ROM; no floppy disk is 
needed or supplied. There’s also a very 
short tutorial printed in a booklet that 
comes with the CD-ROM. It’s all you 
need to get up and running, and it took 
me no more than a few seconds to have 
Coate’s Art Review (text and images 
from Alfred B. Coate, Ltd., of New 
York, Paris, London, and Milan) on¬ 
screen. 

My first attempt to retrieve an image 
failed, but that was my fault: several 
batch files are on the CD-ROM, so that 
you can invoke the program as ATI, 
TSENG, VIDE07, etc., if you have a 
Super VGA card from one of those manu¬ 
facturers. The first batch file is 2DICE, 
for Paradise Super VGA, and I hadn’t 
noticed that awful pun, so I invoked 
the program as 2DICE. The result, of 
course, was that the vanilla VGA card in 
the Arche Legacy 386/33 could make 
nothing of the video image when I tried 
to get one on-screen. Exiting the pro¬ 
gram and invoking it as VGA fixed that. 

TextWare works, but it’s slow , and 
some of it is counterintuitive. That is, if 
you know what you’re looking for, Text- 
Ware will find it rather efficiently. Type 
in Van Gogh , and you will quickly have a 
list of some 30 items. Each item is called 
a card , and it contains about the amount 
of information you might put on a 5- by 8- 
inch index card; in addition, a card may 
have an image attached to it. The biogra¬ 
phy of Van Gogh has his picture avail¬ 
able; press F8, and it will appear on¬ 
screen. 

That’s how I was able to find out the 
title to the picture on the T-shirt; search¬ 
ing for Van Gogh produced 28 cards. 
One was entitled The Siesta , which 
seemed to be an appropriate title for what 
I was wearing, and sure enough, that was 
it. I learned that the original was painted 
in oil on canvas in 1889/1890 and hangs 
in the Musee d’Orsay. 


I also used it to search for Renoir, my 
favorite of that period. The biography 
tells me that, unlike most of the impres¬ 
sionists, Renoir was popular and suc¬ 
cessful in his lifetime: people liked what 
he painted. The CD-ROM has about 100 
of his paintings on it, some I had never 
seen or heard of; and while the quality of 
the image on-screen isn’t what you’d get 
in a good silk-screen reproduction, it’s 
more than good enough to show you what 
the painting’s about—enough that I’m 


going to find a good silk screen of a cou¬ 
ple of them I didn’t know about. 

That’s the good news. 

The bad news is that TextWare will 
drive you insane if you want to browse. 
The booklet says that to browse, you type 
INDEX at the prompt. I don’t advise 
that. The result is a wait of several min¬ 
utes as the CD-ROM furiously flashes its 
busy light, and then a list appears that be¬ 
gins by telling me in how many cards the 
number 1 can be found, and proceeding 


VT Emulation 
UnderWindows 


KEAterm VT420 


Features Extensions Networks Benefits Help Do 


Features 


J True MS'Window6 3 application 
✓ Full VT420 Functionality : 

• double high and wide 

• true 132 column mode I 


Extension* 


Benefits 


^ Move to Windows, 
stasj witktXeWX 

✓ Multi-sessions, 
each with a 
window 

✓ Simultaneous 
DOS and VAX 
application* 

v Cut and paebe 
between 
applications 


* multiple pages 

• coupling 


Networks 

[ ✓ Includes LAT A 
TCP/IP interfaces 
[ * KEAlink. LAT, TCP/IP 
& IPX options 


| ✓ 150 and attribute mapped odors 
✓ VT340 block, mode A local editing 
' IBM and ANSI graphics 
history buff er 

Help 


| Full Windows 

on-line HELP 
facility 
■ ✓Technical support 
available- 
•8'5 ffeciPic tlm* 1 
• Via phone or ft* 


Do 


' Order totl-free 


j*V800-C63 8702) 


Eli 


H 


Regardless of your PC operating system, KEA has VTemulation and connectivity 
products to meet your needs. KEA provides KEAterm VTemulation for MS-Windows; 
ZSTEM VTemulation for MS-DOS and SCO UNIX; the PowerStation VT layout 
keyboard for your PC; and KEAlink LAT TCP/IP and IPX network products for 
connecting to your VAX or UNIX host. 


Tel; (604) 4310727 Fax: (604) 431-0818 Orders: 1-800-663-8702 


KEA Systems Ltd, 3738 North Fraser Way, Unit 101 Burnaby, BC, Canada V5J 5GL 

Copyright © KEA SYSTEMS ITT) »9I. All right* reserved KEAterm KEAlink. fowrrStatmi. 75TEM and the KEA logo are trademark* of KEA System* Ltd 
All other brand and product names are trademarks or registered trademarks of their respective holders 
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An Out-of-Towner’s Introduction 
to the BIX Community 

BIX is for people who use microcom¬ 
puters for business, finance, research, 
and career and personal development. 
There’s always something interesting 
happening here. No matter what you’re 
into. The latest industry news. Top- 
notch software libraries. Private elec¬ 
tronic mail. Real-time chatting. And 
every month, the complete text of 
BYTE magazine. (Read more about BIX, 
and how to join, on adjacent page.) 

From Artificial Intelligence to 
Zenith Laptops... 



ibm. Garage and Tune-up 

repairshop Shop 


ibm.new. New products for 

prods IBM computers 


writers 

The original writers 
conference 

write, fiction 

How to write fiction 

writers, pros* 

Interaction 

for professional 
writers only 


writers.talk 

Conversations with 
professional writers 


■ Macintosh Exchange 

Dr. Larry Loeb, Exchange Editor 


mac.apple 


The word from 
Cupertino 


mac.business Macs in the office 

mac.desktop Publishing with a Mac 

mac.external Information from all 
over 

mac.hack Technical information 
about the Mac 


Whatever your interest. BIX has a con¬ 

ibm .exchange 

IBM Exchange clear¬ 

mac.hypercard 

Using the HyperCard 

ference for you. Here’s our latest list. 


inghouse 


programming envi¬ 
ronment 

(In each Exchange, Conference name 

ibm. listings 

Index to program files 
in the Exchange 

mac. news 

Up-to-the-minute 

appears on left, description on right.) 

ibm .other 

Apps, printers. 


information 




modems, etc. 

mac.novice 

For beginners 

■ Amiga Exchange 

microsoft 

Products from 

mac.products 

Listings of new hard¬ 

Joanne Dow, Exchange Editor 


Microsoft 


ware and software 

amiga.user 

Exchange ideas, solve 
problems, compare 

■ Writers' Exchange 

mac.sandbox 

For off-hours fun 


notes 

Wayne Rash, Jr., Exchange Editor 

■ Tojerry Exchange 

amiga.sw 

Amiga programming 
and developer issues 

desktop.pub 

Using micro¬ 
computers for 

Jerry Pournelle, Exchange Editor 

amiga.hw 

Amiga hardware design, 
use. and hookup 

elfquest 

publishing 

Find out about 

tojerry 

Messages for and 
from Jerry Pournelle 

amiga.arts 

Artistry using the Amiga 


things elven with 

Richard Pini 

chaos.manor 

Computing at Chaos 
Manor 

amiga.int 

Developing for the in¬ 
ternational Amiga 

journalism 

Reporting and 

astronomy 

A star party for 



writing news 


amateur astronomers 

amiga.special 

Special guests and events 

journalism. 

Interaction for 

contact 

Science Fiction meets 

amiga.dev 

Commodore’s confer¬ 

pro* 

working press only 


science 

ence for developers 

lexicon 

About words 

Promos, sales, public 
relations and high tech 

disasters 

Natural and man¬ 
made disasters 


■ IBM Exchange 

marketing 

education 

Computers in 

Barry Nance, Exchange Editor 

new.writers 

Getting started in 


American classrooms 

ibm.pc 

The venerable PC 


the writing business 

mathematics 

Talk about high-level 

ibm .at 

The AT series and 

poetry, prose 

Writing both types 


mathematics 


workalikes 


of English 

sciences 

Scientific programs 

ibm.ps 

The PS/2 series 

OS/2 operating system 

sf 

Science Fiction, Star 

Trek, and fantasy fans 

space 

Space exploration 
and development 

ibm.os2 

sfwa* 

Science Fiction 

technology 

New technologies 

ibm.dos 

PC/DOS & MS/DOS 


Writers of America 

and their impact 


operating systems 

tech, news 

Discuss Microbytes, 


ibm.os.386 

Alternative 386 


product reports, 




operating systems 


items 

* Please Note: Membership in this 

ibm.utils 

Utility software for 

word. 

Word-processing 

conference is limited to pre-screened 


IBM computers 

processor 

programs 

specialists only. 
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BEAM YOURSELF 
TO A PLACE 

WHERE COMPUTER SAVVY 
ABOUNDS, 


■ Imagine a setting in which com¬ 
munal wisdom is on tap. A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to Increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX. 


' 



Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga. IBM , 
Mac, Writers’ t and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just $39 per quarter.* 

Subscribe via your computer.. 

Set your program for full dupiex, 7 
bits, even parity, t stop bit. Call BIX 
on our registration-only number: 800- 
225-4129. In MA: call 617-861-9767, 
International: call NUI310690157800. 
Then hit the return key, and respond: 

Prompt: You Enter; 

login bix 

Name? bix.ville 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour* * 

'Based on a Si 56 annua! fee, billed quarterly. 
Telecommunications charges are extra. 
You may cancel at any time without future 
charges. 

".Available only In contiguous 48 states. 
Tymnet rates subject to change. 

800-227-2983 * In NH 603-924.7681 

BIX 
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CALL: 800-828-4766orders 

201-808'2700 information 


Countries of The 

The Ultimate International Reference 

Muliimedki edition - includes: the full text 
of 106 country study books, color maps by 
Hammond, tnc. national anthems {sound)!, 
flags & more,., includes historical setting, society, 
environment, economy, business stats, etc. $495 

Pioneer CD-ROM 6 Pak 

6 discs bundled together for only $395 

♦ LLS. History on CD-ROM * Countries of the World 

* Sherlock Holmes * Shakespeare 

< Birds of America • Software Potpourri 

Six Pock Sc Minichanger {Save over $ 1 GOO) $ 1489 

U.S. History on CD-ROM 

Winner 1991 OPA Best Educational Product 
Includes the full text of 107 U.S. History 
books with 1,000 images, tables & maps I 

Jlfcrosaff Windows 3 compatible.'Special 
with $50 publtsber's rebate - final cos! only 3349 


CD-ROM BUNDLES ! 

Get The Philips CM-50 Drive & Any S 

Of These Discs! Only $597 Save up toSl200 
Add S100 for NEC CDR-36 K». $400 for mod* 1700 Kit 
Microsoft Bookshelf x\ tJrr*e b&si sefl&r 
U.S, History on CD-ROM full test of 107 books 
Illustrated Encyclopedia 21 volumes. VGA 
CIA World Fact Book Non classified Info 
Golden Immortal muffl-medlo game 
Between Heaven & Hell pfoctfcaUpervera 
Sherlock Holmes on Disc 221 Hoker St. fans 
Shakespeare on Disc 'compteafr works' 
Software Potpourri * Stole - Movie Database 


i CD-ROM Drives (ready to run) 

; Denon DRD-253 Drive SCSI, bum in speaker SAL£ Cou 
i Hitachi 17005 kit [fastest drive) [575QS S&49) 

: Also: Pioneer Minrchonger, Chinan. CDT, Todd, NEC, 

■ WORM ft Erasable drive*, in-slock at best price - Call ■ 

Multimedia Titles 

: Desert Storm the lull story tram Time magailne - Mac $39 
| Mixed Up Mother Goose 4 fun' educailanal disc 
: CIA World Facl Book for ¥iternatidnai IbuiiiAaK* 

: Santa Fe or Golden Immorlai PC games 
J The Orient illustrated mraractivs ’Jouf iv»ac 
: Sherlock Holmes or Shakespeare 'compleat' Call 
i Grolier s Encyclopedia 2| vtSu/ries. VGA pictures Call 

: Not Geographic / IBM Mammals pictures & text Call 
: Compton's Multi-Media Encyclopedia B9S 

Libraries / Science / Business 

Movie Directory Dotabase/Sothware Potpourri S69 
Between Heaven 4 Hell l| eve a stronger sc*? 

Magazine Rack educalcnal/Gntettainlrig 
C library or Ada Or Shareware Grab Bag 
Time Compact Almanac current events 
McGraw-Hill Ref. Set 100,000 lenns. 7,300 articles 245 
Speed Dial entire U.S. Yellow Pages on one cfec 
Microsoft Bookshelf i_..isr jelhng CD-ROM disc Best Price 
Oxford Textbook of Medicine general reference 596 
Business U$t$ on Disc won morkeirng m 

PC-Sig library new edition, version 9 Caf 

Oxford English Dictionary over 250,000 headwords! m 
Directory East or West 996 

Co* 
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on through numbers up to 1833 and 
1879, and presumably beyond that; I 
gave up, because after several PageDown 
operations, the system pauses and the 
busy light flashes, and you’ve got an¬ 
other long wait. 

I once complained about TextWare’s 
index and got a letter from them saying 
that if I were to type in a letter, the soft¬ 
ware would take me to that. I felt quite 
sheepish. I shouldn’t have: typing in a 
letter produces no result whatever. 

The pamphlet also says you can exit 
the index and reenter with a command 
like “index a," and it will show you the 
words beginning with a «It will, too, pro¬ 
vided that you’re willing to wait 3 min¬ 
utes while it builds up the index. Scroll 
down a few screens, and you can wait an¬ 
other minute while it accesses the disk 
again. Incredibly boring. 

In other words, Text Ware soon re¬ 
moves all temptations to simply browse 
through the disk. 

There’s another problem. If you press 
F4 to try to generate a report, you will 
lock up your system, because TextWare 
will try to write to the CD-ROM and 
can’t do it. There’s no recovery from it 
but to reset. There is a procedure for 
changing the filename. It’s a bit counter¬ 
intuitive: you type “report" instead of a 
name you want the system to search on. 
Apparently it traps some keywords. 

The text and images on Coate’s Art 
Review are really nice, and if you know 
what you’re looking for—and to some ex¬ 
tent you can find out by reading the on- 
disk history of impressionism—the re¬ 
trieval software is adequate. I’d sure 
have liked it better if 1 could browse. 

Trantor T338 

Another way to connect a SCSI CD-ROM 
drive is with the Trantor T338: this is a 
device smaller than a hand-held calcula¬ 
tor. It plugs into the printer port of your 
PC and has two outputs. One is the nor¬ 
mal parallel port, to which you can con¬ 
nect your printer. The other is a SCSI 
port that will drive Pioneer, Denon, and 
other true SCSI systems, including the 
Pioneer Minichanger and optical read/ 
write disk drive. 

The result is that you could, if you 
liked, have your entire work environment 
with you on trips: take an optical device 
with you in your checked luggage, con¬ 
nect it to your laptop machine, and have 
CD-ROM, WORM, and enormous opti¬ 
cal cartridges. 

Theorist 

Of course, every time I get unhappy with 
the Mac, something like Theorist comes 


along. This is a program that might be 
written for Windows or a special bit-map 
application system on PCompatibles, but 
so far that hasn’t really been done. That 
is, you can get MathCAD and other such 
programs for the PC, but the fact is that 
the Mac environment really does lend 
itself to mathematical experiments and 
programs of this kind. 

Theorist is one of those programs that 
I would have killed for when 1 was in 
high school or college. You put in equa¬ 
tions pretty well as they look on paper; 
and whammo!, it solves them. It will also 
graph the results. 

It does matrices. In the 1950s, we 
spent months writing a program to invert 
matrices so we could do a factor analysis. 
This has it all built in: matrices, inte¬ 
grals, summations, statistics..,. 

On the Mac Ilfx this runs like the 
wind. It’s a bit slower on a Mac SE, but 
it’s still faster and better than anything I 
had until very recently. 

It s easy to install, easy to use. Theo¬ 
rist is the kind of thing that makes me 
glad that I do keep a Mac around. Rec¬ 
ommended, 

Dycam 

The gadget of the month is Dycam, but 
it’s a great deal more than a gadget. It’s a 
camera—one you can carry around with 
you, about the size of the Pentax IQ cam¬ 
era I carry and considerably smaller than 
a Polaroid. You charge it—its batteries 
need recharging after you take about 75 
pictures—and go shoot. The camera has 
a 70mm (mild telephoto) lens. It has a 
pretty small aperture, so you need fairly 
good light, but there is an automatic 
flash. 

Pictures are stored in the camera’s 
RAM. When you’ve shot 32 of them, go 
connect the camera to your Mac or PC 
serial port and download them. We’ve 
got this one connected to the Mac Ilfx, 
and it really works about that simply. 
The images aren’t wonderful, but they’re 
all right. They’re plenty good enough to 
put into a PageMaker file. Roberta in¬ 
tends to use this to get some pictures into 
the next edition of the LA Opera Associ¬ 
ation newsletter; she’s now the editor. 
This thing should be a real boon for 
newsletter producers. 

More on this next month, but I can cer¬ 
tainly recommend that you give this a 
look; and if you see me at trade shows 
with an odd-looking camera, this is it. In 
the past I used the Polaroid to take snaps 
of stuff I wanted to remember for the col¬ 
umn, but this looks to be just as good— 
and a very great deal cheaper than Polar¬ 
oid film. 
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Pocket Power 





The world's fastest 3.5 inch, 
Erasable Optical Drive. 


The world's first 3.5 inch, 
Erasable Optical Drive. 

Pinnacle Micro, the leader in 5.25 inch 
optical storage systems, now brings you 
the first 3.5 inch erasable optical drive. 

The new REO-130 1 " with its small size 
and quick 30 msec, speed is what the 
world's been waiting for in optical 
storage. 

Each 3.5 inch disk holds 128 megabytes 
of valuable data, safe and secure. 

You can hold the disk in the palm of 
your hand. You can put it in your 
pocket, or drop it in the mail. 

If you need to distribute or archive 
large amounts of data, the REO-130 
is the perfect choice. 

The drive system is available in both 
internal or external versions. Interface 
kits available for MAC, SUN, DEC, 

IBM and compatibles. 

Pocket sized. Amazingly fast. Large 
capacity, is optical storage now. 

Another first from Pinnacle Micro, 
the Optical Storage leader. 

Call today for the name of your nearest 
authorized dealer. 

© ( 800 ) 553-7070 


!• jJvfuft i Iniim, HR 1 'VjiiT IVn* •» U. ». Ml ?in*pa !• Vii- Irw Sr * 5HT Ilf! A npiiiE^jipnmiCiTF IW »l town-jcium hawM ttuliM* l •'iphhm* Mmiim .11 . .nrpwrfo 


15265 Alton Parkway • Irvine, CA92718 • In CA (714) 727-3300 ♦ FAX (714) 727-1913 


Pinnacle 



THE OPTICAL STORAGE COMPANY m 
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Nautilus 

It had to happen: a magazine on CD- 
ROM. Nautilus is the first I’ve seen. 

The one 1 have is for the Mac, The in¬ 
troductory disc has such things as pic¬ 
tures of the editorial staff, some digitized 
speech, games, and tips on using the 
Mac. There's said to be a PC version 
available later this year. 

I do know that I’ve not regretted the 
time I have spent playing around with the 
Nautilus CD-ROMs. Alas, Nautilus is in 


one way like my favorite magazine, The 
World and /: every thing I have seen so far 
is pretty good* but there’s no way I will 
have time to read it all. On the other 
hand, to complain that you get more than 
your money's worth is a strange com¬ 
plaint indeed. Get the free introductory 
disc. You won’t regret it. 

Life and Death II: The Brain 

If you have any interest at all in neurosur¬ 
gery, get this. It will tell you more than 


any set of books you'll ever find. The 
Software Toolworks warns you about 10 
times that this is a game , and that you 
must not take anything you read here as 
authoritative. But the fact is that they 
give you as much as I got in the medical 
school classes I took many long years 
ago. Sure, it’s broad-based, and medical 
students would want a lot more depth; but 
frankly, I’d give a copy of this to any 
medical student on the theory that it 
couldn’t possibly hurt. 

This program gives you a sort of ani¬ 
mated role-playing game in which you 
can pick a name—naturally, I picked Dr. 
Frank N. Stein—for your character, who 
is an intern in a modern hospital. There 
are classes on various neurological disor¬ 
ders and a neurology textbook, if you 
need it (you will). You then start getting 
patients and killing them off, because 
you are actually in on-the-job training 
here. My first patient had an allergy. I 
ordered a CAT scan, and the dye marker 
that was used killed her. I found myself 
in the CAT scan room watching the tech¬ 
nicians sit around eating pizza and dis¬ 
cussing the case. 

Don’t try anything you learn here at 
home, but if you’re much interested in 
modern neurology, this is no bad intro¬ 
duction; and if you’re not squeamish, it’s 
a fairly interesting game to boot. 

MultiScope 

If you do programming and you don’t 
know about MultiScope, find out. 1 con¬ 
fess I don’t do as much programming as 1 
used to; you could say “none” and you’d 
be close to right, alas. Still, 1 do try to 
keep my hand in, and 1 talk to program¬ 
mers and watch some of what’s going on. 

I have no problem at all recommend¬ 
ing MultiScope as the real programmer’s 
debugger. This program will look at C, 
FORTRAN, Modula-2 (it came out of 
the Logitech Modula shop), assembly, 
Microsoft Pascal, and Microsoft BASIC. 
It provides run-time and postmortem de¬ 
bug sessions. It will also run remotely so 
that you can run your code from a distant 
machine, sort of like a bomb squad keep¬ 
ing a telephone link to a distant block¬ 
house. It has Windows and character in¬ 
terfaces. 

Indeed, it’s a bit of a dilemma: most of 
the programmers I know use this (gener¬ 
ally, those who don’t have some special 
reason having to do with programming 
environment). MultiScope had a few 
growing pains, but even in its earliest 
days it was pretty good; now, there’s a 
bug-fix revision that’s even better. 

If you do serious programming, you 
want to look at this. Recommended. 

continued 


BUILD TO SUIT. 



Now With International Characters 

You can create , u pdate and print 
presentation-perfect flowcharts to your 
specifications - in no time! 

Quick to master artd a snap to use, 
Patton & Patton's flowcharting software is the 
standard of both large and small businesses 
around the world — and is available through 
all major software dealers. 

See you£ dealer today ! On for a 
"live/’ interactive demo disk, call: 

408-778-6557, ext. 1107 . 

FAX: 408-778-0972. 



POTION & PATTON 

Software Corporation 
Excellence in charting the [tow of ideas! 


Works on IBM & 100% compatible PC's, supports CGA/EGAfVGA and over 150 dot matrix and laser printers, 
with multiple print densities and ID font sizes. Creates multi page charts, portrait or landscape, on 
must standard paper sizes. Mouse or keyboard controlled. 

IBM is a registered trademark cl international Business Machines Corporation. 
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Crunch! 



Nothing crunches numbers like the Advanced Math Co- 
Processors from Integrated Information Technology. They 
^ really speed up graphics, CAD/CAE, spreadsheets, and 
other calculation-intensive applications. 

Three models provide a perfect match to 
your 286, 386, or SX PC, delivering up to twice 
the performance of other Coprocessors. No 
wonder hundreds of thousands have 
been sold. Five-year limited war- 
ranty. BYTE-rated. So plug in, 
and crunch! 

Count on iit m 


INIEGRAIFD 

INFORMATION 


Available at most local dealers. 


'©1991 Integrated Information Technology, Inc. All rights res 
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Corel Optical Disk 

Interface Board............$495 

Corel Systems Corp, 

Optical Products Division 
1600 Carling Ave., Suite 190 
Ottawa, Ontario, 

Canada KIZ8R7 
(613)728-8200 
fax: (613) 761-9177 
Circle 1154 on Inquiry Card* 


DeskLink ..... $169.95 

LapLInk Mac ..... ,*.,$149.95 

LapLink III .. *.,$149.95 


Traveling Software, Inc. 

18702 North Creek Pkwy. 

Bothell, WA 98011 
(800) 343-8088 
(206) 483-8088 
fax: (206)487-1284 
Circle 1155 on Inquiry Card. 

Dycam .. $995 

Dycam* Inc, 

9588 Topanga Canyon Blvd, 
Chatsworth, CA 91311 
(818) 998-8008 
fax: (818) 998-7951 

Circle 1156 on Inquiry Cord. 

Harpoon................... $59.95 

Three-Sixty 

2105 South Bascom, Suite 380 
Campbell, CA 95008 
(408) 879-9144 

Circle 1157 on Inquiry Cord. 


Impressionism CD-ROM_.$129 

Quanta Press 

2550 University Ave, W* Suite 245N 
St, Paul, MN 55114 
(612) 641-0714 
fax: (612) 644-8811 

Circle 1158 an Inquiry Card. 

Life and Death El: 

The Brain ... . $49.95 

The Software Toolworks 
60 Leveroni Court 
Novato, CA 94949 
(800) 234-3088 
(415) 883-3000 
fax: (415) 883-3303 
Circle 11 59 on Inquiry Card. 


LIST75G.ARC 

registration.,..... $25 

registration and manual.. $30 

Buerg Software 
139 White OakCir. 

Petaluma, CA 94952 
(415) 991-0644 


fax: (707) 778-8728 (for orders only) 

Circle 1160 an Inquiry Card, 

Mind’s Eye,.... ,$695 

Mind's Eye, Inc. 

18 Shangri La Dr. 

Lexington Park, MD 20653 
(800) 622-6746 

(800) 522-2807 (technical support) 

Circle 1161 on Inquiry Card. 


MultiScope Debuggers 


OS/2. 

....$449 

Windows,,*..*... 

....$379 

DOS. 

,...$179 

MultiScope* Inc, 


1235 Pear Ave., Suite 111 


Mountain View, CA 94043 


(800) 999-8846 


(415)968-4892 


fax: (415) 968-4622 


Circle 1162 an Inquiry Card. 



Nautilus 

single disc .... $14.95 

monthly subscription.$9.95 

Nautilus 

7001 Discovery Blvd. 

Dublin, OH 43017 


(800) 365-1639 (subscriptions) 

(6(4) 766-3150 

Circle 1163 on Inquiry Card. 

Theorist .... $399.95 

Prescience Corp. 

939 Howard St. 

San Francisco, CA 94103 
(415) 543-2252 

Circle 1164 on Inquiry Card. 

TrantorT338. . $179 

Trantor Systems, Ltd. 

5415 Randall Place 
Fremont* CA 94538 
(415)770-1400 
fax: (415) 770-9910 
Circle 1165 on Inquiry Card. 


LIST 

The shareware of the month is LIST, a 
file-viewing and browsing utility by Ver¬ 
non Buerg. It’s really nifty. LIST comes 
in several flavors, all In the same LIST- 
750. ARC file available by downloading 
from BIX or another BBS. You can also 
order directly from the author. LIST will 
handle enormous files. It searches for 
text strings. It filters for ASCII, It prints 
files. It marks and extracts. 

Get this. You won't understand how 
you lived without it. 

Winding Down 

The book of the month is Jack Cohen’s 
The Privileged Ape, Cultural Capital in 
the Making of Man (Parthenon Publish¬ 
ing* ISBN 0-940813-80-7). Jack is the 
physiology professor who helped Larry 
Niven and me create the alien in Legacy 
of Heoroi ; he is one of the most interest¬ 


ing people I've ever met. The book is 
dense* but if you have any interest in cul¬ 
tural evolution* you will love this. 

The computer book of the month is Pa¬ 
tricia Hartman's Paradox 3.5 for Non- 
programmers (Windcrest/McGraw-Hill* 
ISBN 0-8306-3415-0). Even if you're a 
programmer* you may like it, I strongly 
recommend Q&A for people who need a 
very simple flat-file database, and Para¬ 
dox for those who need a full relational 
database. This book makes it easier to go 
from one to the other—and also to tell 
which you need. Fair warning* it's a bit 
dry; on the other hand* there are lots of 
examples. 

The game of the month is Secret Mis¬ 
sions for Wing Commander. I sure wish 
Microprose would come out with some 
updates to Railroad Tycoon; as it is, I 
still find I play Wing Commander and 
Railroad Tycoon more than anything 


else. On the other hand, there are about 
40 games out in the chaos stream* and 
those are the ones I thought I might like. 

This made only a small dent in the 
stuff. Now I think I am going to fling a 
bunch of it to make room for more. I’m 
certainly not participating in the 1991 
recession. ■ 


Jerry Poumelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Poumelle, do BYTE , 
One Phoenix Mill Lane , Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as “jerryp . 11 
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We couldn’t have said it better ourselves. 




Introducing 

PC Tools 7.0. 



DOS and Windows Backup, Only PC Tools gives you award¬ 
winning backup for DOS and Windows in one box. Both pro¬ 
grams use the same keystrokes and file formats so you can move 
to Windows without a niteh. 



File Find with Viewers, Locate files across multiple disks by 
name, content or Novell attribute. View data from 37 popular 
programs. Launch, copy, rename, delete, and change attributes. 
Operates from the command line. 
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Rppninticnt scheduler with alarms ami « to-do list 


Disk Maintenance and Repair, To help avoid disk crashes 
and optimize data transfer, our DiskFix now does non-destruc¬ 
tive, low-level reformatting. Disk Fix solves dozens of other disk 
problems as wetl. 


Desktop Manager. Now includes network-compatible work¬ 
group calendars, a d BAS E-compatible database. Telecommu¬ 
nications with advanced MCI Mail support, notepads, calcula¬ 
tors and more. 
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DOS and Windows Undelete. Our new Undelete can save 
erased files in a protected location - on local or network drives. 
It's all based on tne same undelete technology we licensed to 
Microsoft for DOS 5.0 - only better. 


DOS 5.0 Compatible Shell & File Manager. Designed for 
DOS 5.0 keystroke and menu compatibility, PC Tools 7.0 gives 
you a powerful system for launching applications and manag¬ 
ing your hard disk. Includes viewers for 37 popular programs. 



System & Network Information. Reports on over 160 at¬ 
tributes, including video, I/O, Memory, moss storage, and four 
performance benchmarks. On NetWare, SI displays all servers, 
usage, users, and Novell groups. 



Remote Computing. PC Tools Commute 1 " lets you take control 
of another PC, whether you're across town or across the coun¬ 
try. Use it over a modem or LAN. You even get remote mouse 
support for Windows. 


The Only Complete Utility For 
DOS 5 And Windows. 

Whether you’re running DOS or Windows, on a net¬ 
work or stand-alone, no single utility can protect and 
manage your data as completely as PC Tools 7.0. 

New PC Tools gives you every essential utility in one, 
integrated package. Like real Windows applications. 
New remote computing. The only DOS sneli with a 
Microsoft-licensed look and feel. And data recovery 
that’s even better than what we wrote for DOS 5. 

Call 1-800-445-4202 for a nearby dealer and get new 
PC Tools. 

What more can we say? 

CentrulFbmt Softwares 

Making Computing Safer, Simpler, Faster. 

Central Point PC Tools, Central Point Commute, Commute and DlskFlxare trademarks of 
Central Point Software, Inc Names of other products mentioned herein are used for 
identification purposes only and may be trademarks and/or registered trademarks of I heir 
respective companies. 
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RELIABILITY 


Why the pine cone? Because DTK is a lot like the pine. 
We've manufactured quality motherboards and BareBone® systems, from scratch, 
for more than ten years. And because we've acquired the wisdom of experience, 
our products are endowed with built-in reliability. That means you spend your 
time computing, not waiting for a repairman. 


PERFORMANCE 


While DTK's computers aren't quite as versatile as the 
mighty pine with its hundreds of uses, we build quality Novell® Approved file 
servers for heavy LAN use and workstations with advanced number-crunching and 
graphics capabilities; in fact, DTK manufactures a full line of PCs, i486 1 M through 
8088. When you invest in a DTK system, you get a fully-compatible workhorse 
with the power to get your job done quickly. 


Like good pine, your DTK system is value priced! Many 
DTK users first came to us because of tight budgets. They came back because of 
our reliability and performance. Of course, every DTK product carries our 100% 
parts and labor warranty for 12 full months. Our ten-year track record, like the 
pine cone, assures you that DTK will be around next year, or when you're 
ready to upgrade to a more powerful model. 


AFFORDABILITY 



E nr 

til DTK Computer Inc. A Reputation for Success 

SO. 17700 Casltelon Street, Suite 300 / City of Industry (Los Angeles), CA 91748 / (818) 810-8880 I RAX (818) 810-5233 


Los Angeles 
(818) 333-7533 


San ]ose 
(408) 436-6363 


Houston 
(713) 568-6688 


Chicago 
(708) 593-3080 


New York 
(201) 417-0300 


Miami 

(305) 597-8888 


©DTK Computer Inc., 1991 


Ban? Bene is a registered trademark uf OTTC Computer Inc Novell is a trademark of Nnvd] Corp i486 is a trademark of Intel Corp. 
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WAYNE 
RASH JR. 


Managing the LAN 


P eople can do wonderful things working on a 
LAN, but someone has to be in charge of it: the 
network manager. The network manager can 
use a number of important tools to do his or her 
job. A few personal attributes, such as vast pa¬ 
tience, are also necessary. The tools are usually re¬ 
ferred to collectively as 11 network management tools.” 
This is not an area for catchy names. 

The range of products that purport to be for network 
management is very broad. In fact, it covers everything 
from simple utilities provided free with your network 
operating system to devices such as Network General’s 
Sniffer that have prices extending well into five fig¬ 
ures. The field also includes hardware devices that are 
built into everything from network interface cards to 
the little LEDs that appear on the hubs in some LANs. 

What’s Network Management? 

Part of the reason for such a variety of network manage¬ 
ment devices is that there’s no solid description of what 
constitutes network management. To make matters 
even less clear, it’s a very complex process. For that 
reason, network managers are likely to buy anything 
that promises to make their job easier. 

The reason for this consternation about the actual 
meaning of network management is twofold. First, it is 
indeed a complex job, and it’s made more complex be¬ 
cause networks are very much a custom product—no 
two networks are exactly alike. Second, vendors of net¬ 
work operating systems don’t include very comprehen¬ 
sive management tools with their software, so the pro¬ 
cess is a lot harder than it ought to be. 

When you look at the way some organizations run 
their networks, you can see why the description of net¬ 
work management gets even more confused. In some 
companies, the task of managing the LAN is divided 
between communications specialists and the help desk. 
This means that the help desk fields questions about the 
use of the LAN while the communications specialists 
do things like replace defunct hubs and search for 
broken cables. In other companies, these jobs are com¬ 
bined, while in some, the jobs are addressed in only the 
vaguest of manners. 

Management Directions 

In an effort to add a little structure to the wilderness of 
LAN management, I’m going to divide up the LAN 
management universe. The division will be a bit arbi¬ 
trary, in that some products will fit into more than one 


place. If Fm going to make sense of the field, though, 
I'll just have to take that risk. 

Keeping track of the users. Part of the LAN manage¬ 
ment process is monitoring the users—deciding what 
software they should have access to, what software they 
should not be able to use, and keeping track of who is 
doing what. Part of this is for security purposes, and 
part is to maintain copyright integrity. In addition, 
some software is metered, so 
that you can only have a cer¬ 
tain number of users having 
access to the software at one 
time. Often, access is con¬ 
trolled through the use of 
menus that restrict a user’s 
ability to reach the command 
level on a network disk. 

Helping the users , In most 
organizations, the network 
overwhelms users. They use 
it with great reluctance, and 
they frequently have prob¬ 
lems. This part of network 
management includes the help 
desk and perhaps the infor¬ 
mation center, depending on 
how your company is orga¬ 
nized, Its job is to help the 
people who use the LAN. 

Keeping things running . A 
LAN is a complex collection 
of hardware, software, and 
wiring. Because of this com¬ 
plexity, things sometimes go 
wrong. Part of managing the 
network is finding out when 
something breaks, and fixing 
the problem before any data is 
lost. This requires constant 
monitoring and frequent diagnostic efforts. 

Keeping things up-to-date. With everything else you 
have to do, there’s always the daily, weekly, and 
monthly backups, new users to add, directories to 
create and kill, and other routine management tasks 
that only the manager can do. 

Managing the Users 

For many network managers, the task of network man¬ 
agement involves keeping people from using any more 


Four key points to 
network management 
and why they are 
important 
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Automate Anytime...$149 

Complementary Solutions, Inc. 

4470 Chamblee-Dunwoody Rd., 

Suite 202 

Atlanta, GA 30338 
(404)454-8033 

Circle 1222 on Inquiry Card. 

Close-Up LAN...$395 $!995 

Nor ton-Lambert Corp. 

P.O. Box 4085 

Santa Barbara, CA 93140 

(805) 964-6767 

Circle 1223 on inquiry Cord. 

Direct Access Network.$595 

Fifth Generation Systems, Inc. 

10049 North Reiger Rd, 

Baton Rouge, LA 70809 
(504) 291-7221 
fax: (504) 295-3268 
Circle 1224 on Inquiry Card. 


NetRemote.$395 

LAN Support Center .$395 


(You need both to get the database) 
Bright work Development 
766 Shrewsbury Ave. 

Jerral Center W 

Tinton Falls, NJ 07724 

(800) 552-9876 

(908)530-0440 

fax: (908) 530-0622 

Circle 1225 on Inquiry Cord. 

Network Inspector.$199 per LAN 

Tiara Computer Systems, Inc. 

2700 Garcia Ave. 

Mountain View, CA 94043 
(415)965-1700 


of the network than they can avoid. This 
means that they restrict users to menu ac¬ 
cess only, and they restrict what can be 
seen on the menus. In some cases, there 
is good reason for restricting the users in 
such a way. Institutions that deal with 
sensitive information, such as medical 
facilities and financial services organi¬ 
zations, are good examples of groups in 
which access to much information is re¬ 
stricted by privacy rules. 

Many network operating systems, in¬ 
cluding Novell NetWare and Microsoft 
LAN Manager, come with support for 
menus. If you want to, you can force 
users into the menu system when they log 
onto the network, and keep them there 
until they leave. The problem is that 


Network Management 

Console . . $2295 

Advanced Network Management 

Console . . . $5500 

SynOptics Communications, Inc. 

501 East Middlefield Rd. 

Mountain View, CA 94043 
(415)960-1100 

Circle 1227 on Inquiry Card. 

Remotely Possible.S299-S2299 

Aval an Technology 
747 Washington St. 

Hoi listen, MA 01746 

(508) 429-6482 

Circle 1228 on Inquiry Cord. 

Sniffer ..... $24,000 

Network General Corp. 

4200 Bohannon Dr, 

Menlo Park, CA 94025 

(415) 688-2700 

Circle 1229 on Inquiry Cord. 


Wide-Area Network 
Management System 

Model 1 (50 users}........$5995 

Model 2 (400 users).$11,995 

Model 3 (over 400 users).$19,995 

cost per node...,,. $219 

XcelleNet, Inc. 


1800 Century Blvd., Suite 700 
Atlanta, GA 30345 
(404) 804-8100 


power users just hate menus and will do 
anything they can to get away from them, 
including avoiding the network. 

Menu systems also have another rea¬ 
son for their existence: to keep track of 
who is using what software and how 
much they use it. In some organizations, 
this sort of monitoring can take on Or¬ 
wellian overtones, but more frequently 
it’s simply a way to make sure that the 
company employees are using only the 
number of copies of a software package 
as have been paid for. 

A good example of such a package is 
Direct Access Network from Fifth Gen¬ 
eration Systems, It lets your network 
manager develop custom menus, tracks 
computer and software usage, and lets 


the network management control access 
by controlling what you can do through 
the menu. The advantage of products 
such as Direct Access Network over the 
stuff that comes free with the network is 
that it is usually a lot easier to set up, and 
it keeps track of usage information bet¬ 
ter. There are other ways to accomplish 
this, even through office automation 
packages such as WordPerfect Office 
(see “The Growth of Groupware," No¬ 
vember 1990 BYTE), which have menus 
for access and the ability to track usage. 

Helping the Users 

You must do more than control the users. 
More often, you'll need to help them. 
The problem is that the users who most 
need help are the same ones who are least 
able to describe the problem they are hav¬ 
ing with the network. If you plan to help 
them, you need to see what they are up to 
when they are having problems. 

In a small organization, the network 
manager can simply stop whatever he or 
she is doing and visit the troubled user to 
see what's up. In a larger organization, 
this is difficult to do. Part of the problem 
is that the assistance is probably coming 
from a help desk rather than an individ¬ 
ual who is free to move around the com¬ 
pany. Also, in some companies, the dis¬ 
tances can be fairly significant, making 
the physical presence of the manager dif¬ 
ficult to arrange. 

What's really needed when the man¬ 
ager (or the help desk) is working with 
the users is a way of looking over their 
shoulder without having to be there. That 
way, they can see what keys are pressed 
and see the responses on the screen. In 
many cases, this ability would solve a 
user's problems in seconds, increasing 
productivity for both the user and the 
manager. This ability also has great po- 
tential for informal training, because the 
manager could take over the user's com¬ 
puter briefly and demonstrate the proper 
way to accomplish a task. 

This is one area in which the third- 
party marketplace has provided a wealth 
of products. It seems that nearly every¬ 
one who makes a network product also 
has a product that lets you look at another 
user's computer remotely. This is prob¬ 
ably because they*ve had to develop such 
a product themselves in the course of 
their own testing, and they decided to 
sell it. Whatever the reason, though, 
there are plenty of packages available. 

All the remote-access packages work 
in much the same way. The workstation 
to be monitored must be running some 
sort of remote-access software. This is a 
TSR package that provides access to the 
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Renowned computer 
columnist. Industry luminary. Best¬ 
selling science fiction writer. Ph.D. in 
Psychology. Chairman of the 
Citizens' Advisory Council on Space. 
Dr. jeny Poumelle has been a 
successful evaluator of computing 
trends for so many years that his first 
computer is on display at the 
Smithsonian, 

So when Dr, Poumelle 
writes about a "CD-ROM explosion ," 
and about the Pioneer CD-ROM 
Minichanger as a surprisingly 
effective way to help manage that 
explosion, he writes from experience. 

One CD-ROM can hold up 
to 128,000 pages of information. The 
Pioneer CD-ROM Minichanger holds 
up to 6 discs at once - more than 3 

We did it with the world's 
first and only CD-ROM 
Minichanger. 

gigabytes of data — in a compact, 
reliable, easy-loading magazine. And 
as Dr. Poumelle reports, "it's 
surprising how fast you can switch back 
ami forth among them " (Byte, Jan., *91 ). 

Why lose time searching for 
the right disc when it only takes 
seconds to search across discs to the 
right piece of data? You can even 
daisy-chain up to 7 Minkhangers 
from the same controller for access to 
more than 5 million pages of data. 

The Mirtidianger supports 
standard ISO 9660 file format 



through a SCSI interface for IBM, 
Macintosh, and other platforms. 

You can also use it as a CD-Audio 
jukebox. 

PIONEER BUNDLES 
AN UNBEATABLE SIX PACK 

Pioneer is currently selling 
a six pack of CD-ROMs (valued at 
$1,256) for only $395, less than 1 /3 
suggested retail price: Countries of 
the World (a valuable tool for 
businesses, libraries, universities 
and schools, with up-to-date 
geographic, economic, and 
demographic information as topical 
as the war in Iraq, plus detailed 
color maps); US History (more than 
100 books); the complete works of 
Shakespeare; the complete Sherlock 
Holntes; Audubon's Birds of 
America (with color illustrations 
and actual bird calls); and Sofhvare 
Potpourri (including major software 
programs, a Movie Database, and 
the complete Bible.) 

See Ore list below for the 
distributor or dealer nearest you, or 
call Pioneer at 1-800-LASERT3N. 

To find out whether you qualify to 
become an authorized reseller, call 
Kent Ekberg, Director of Marketing, 
Pioneer Communications of 
America, at (201} 327-6400. 

Let the final word on the 
Pioneer CD-ROM Minichanger 
come from Jerry Poumelle himself: 
"Recommended." 


YOU HAVE TO BE PRETTY QUICK TO 
SURPRISE JERRY POURNELLE. 


INTRODUCING THE FIRST 

CD PIONEER 

IDEAS THAT BECOME STANDARDS. 


AH product names are trademarks of their manufacturers. 

Distrihi itore; Bureau of Electronic Publishing Parstppany, NJ contact: Barry Cinnamon 800-828-4766 f Byte wide Lachine, Quebec contact: Robert Elman 514836^5938 
Compact Disk Products New York. NY contact: Frank Graziano 800-634-2298 / Computer Upgrade Corporation Anaheim, CA contact: Scott Lamb 714-630-3457 
FlexSys Corporation Newburyport, MA contact: Steve Mycko 800-533-7756 . Gentry Associates, tnc, Orlando, FL contact; Richard Baker 800-688-2223 Ext, 395 
Graphics Techotogies, Inc. Edina, IVIN contact: Stephen Harold 800-999-9382/ Kintronics, tnc. Elmsford, NY contact: Bob IVtesnik 800431-1658 
Optical Access international, Woburn, MA contact: Neil Salamack 800-433-5133 Relax Technology, tnc. Union City, CA contact: John Milich 415-471 -6112 


AND ONLY 

CD-ROM MINICHANGER. 
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network management staff. Normally, 
this program simply resides in memory 
and stays out of the way. When the user 
calls for help, though, the help desk per¬ 
sonnel can attach their console to the user 
in such a way that they can see the user’s 
screen and control his or her keyboard. 

The way these things normally work is 
simple: The user calls up the help desk 
and explains the problem. Where possi¬ 
ble, the help desk staff answers the ques¬ 
tion, but when the answer isn’t obvious 


Do you really know what goes on with 
your computer when you’re not around? 
How can you tell if someone's been on it? 
Truth is, anyone can secretly use your 
computer without leaving a trace. That 
means they can access confidential files, 
change configurations, delete information 
or copy programs and data - all without 
your knowledge. 

And you may have already been victim¬ 
ized! Based on the research of a national 
council, the probability is high for such 
intrusions. Even simple “built-in" security 
just isn't enough. 

Now you have the power to put a stop to 
all intrusions! Installing HardLock will 
prevent even the most determined 
intruder from accessing any bit of 
information in your computer. 


from the description, the help desk staff 
gives the address of the user’s worksta¬ 
tion to the program and attaches the con¬ 
sole. At that point, they can see the user’s 
screen and watch what’s happening. 
Usually, just watching what the user is 
typing and seeing what error messages 
appear is enough to solve the problem. 

One product, NetRemote from Bright- 
work Development, contains a database 
so that the network management staff can 
track trouble histories. Others have dif- 


It’s easy, too! Installation is a snap; 
operation is hands-off; no clumsy hard¬ 
ware to install; all you do is enter a 
password at boot. 

HardLock also gives you ultra-safe , 
continuous protection with its highly 
advanced technology. No file encryption. 
No alteration of the FAT (file allocation 
table). As a result, no data loss. 

Additionally, you’ll enjoy the versatility of 
the audit trail, floppy drive access control, 
automatic screen saver (with fireworks) 
and timed keyboard lock-out, all in one 
simple utility. 

So be safe. Protect your computer and 
yourself today with the proud choice of 
industry professionals since 1988, 
HardLock. At only $139.95, can you 
afford not to? 


ferent features. Avalan Technology’s 
Remotely Possible, for example, works 
with Microsoft Windows, even to the ex¬ 
tent of supporting the use of the mouse 
remotely. Norton-Lambert’s Close-Up 
LAN will echo host screen images to 
several computers at once, which can 
help in LAN-based training. All will let 
you monitor remote users in trouble. 

Getting Physical 

While handling users probably takes up 
more time than any other task for the 
network supervisor, tracking down prob¬ 
lems with the network hardware can be 
much more vexing. Part of the problem is 
that LANs can have some bizarre failure 
modes, not all of which are obviously re¬ 
lated to the item causing the failure. The 
other part of the problem is that the net¬ 
work hardware and operating software 
are closely related, and it’s not always 
clear which one is causing the problems. 

Fortunately, this is one area in which 
the manufacturers of network hardware 
can help a great deal. Because the net¬ 
work hardware itself is intimately in¬ 
volved in the running of the network, this 
is a logical place to locate network man¬ 
agement hardware as well. SynOptics 
was one of the first companies to embed 
network management capabilities into 
their hardware, although other compa¬ 
nies have followed their lead. 

With SynOptics equipment, you can 
get a complete picture of your network’s 
physical components. Cards in the Syn¬ 
Optics concentrators contain LEDs that 
allow visual monitoring, while remote 
monitoring of all equipment is supported 
by a comprehensive Windows-based 
package. SynOptics’ Network Manage¬ 
ment Console is capable of diagnosing 
even catastrophic network failures. It’s 
a superb solution for even the biggest 
LANs. When coupled with a comprehen¬ 
sive software management package, such 
as the XcelleNet Wide-Area Network 
Management System, it should provide a 
complete management solution. 

If your LAN doesn’t use SynOptics 
equipment, you can still keep an eye on 
its operations. Tiara sells Network In¬ 
spector—a monitoring and diagnostic 
package that supports some of the func¬ 
tions of the SynOptics package, though 
less completely and with less flexibility. 
Still, for smaller LANs, it should pro¬ 
vide plenty of support. 

Finally, there is the ultimate LAN 
management tool, the legendary Sniffer 
from Network General. This device, 
which is a specialized expansion card 
and special software installed in a Com¬ 
paq portable, is legendary because it 


Are You Being Robbed!? 



Don’t Be. 


Announcing HardLock 2.40 



Sentry 

SOFTUMf 


Available Through 
Egghead Discount Software 
Special Orders 

or Dial Direct: (602) 821-9294 
637 W. Wagner Ct. • Gilbert, AZ 85234 



HardLot'k 2.40 operate* on am computer running DOS 4.01 or Maw Uses les\ than !SK of base memory. A vailahle in the t 5 and Canada 
Sentry Software . the Sentry Software logo and HardLock are trademarks of Sentry Software Corporation. 

*Copyright IWI. Sentry Software Corporation. AH rights reserved SSA-IOOI-HPI 
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Domestic sMi $7 per product: 14-day monev back guarantee, 
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StatSoft 


.TM 


2325 E. 13th St. • TUI sa, OK 74104 * (918) 583-4149 
Fax: (918) 583-4379 


and graphics system designed for the Macintosh ■ Large selection of statistical 
methods fully integrated with presentation-quality graphics find EDA, mulliplub, a 
wide selection of interactively rotatable 3D graphs: UacHraw-scyle tools) ■ I ifdiraitcd 
size of files ■ Exchanges data with Excel and other applications ■ Price $495. 

Quick CSS/Mac “ A subset of STXTlSTlCl Mic all basic statistical 
modules and the full, prcseniationHjuality graphics capabilities of SWlSTlGArMac ■ 
Price $295. 


Overseas Offices: StatSoft of Europe (Hambuig, FRG), ph: 04Q/420Q347; fait: 04CW®11310 StatSoft UK (London, UK), ph- 0462'482822: fas:: 0462-482855. StatSoft Pacific ^Melbourne. Australia), ph; 613- 
666-1766, fax: 613-866-3316. StatSoft Canada-CCO {Ontario), ph: 416-849-6737. fax: 416-849-0918 AwaNaOle Frorrv CORPORATE SOFTWARE and olher Authorized Representatives Worldwide: Holfand. 
Lemax BV 02968-94210: France: Coneeptet (1) 45669700: Sweden: AkademrDala 018-240035: Spain: ADDLINK, SRL: ph: 34-3-459-0722 


CSS/ 3 * Complete Statistical System with over 1,000 presenta¬ 
tion-quality graphs fully integrated with all procedures and on-screen 
graph customization ■ The largest selection of statistics in a single 
system; in-depth, comprehensive implementations of: Exploratory 1 
techniques; multi-way tables with banners; nonparamehics, dis¬ 
tribution fitting; multiple regression; general nonlinear estima- 
tion; logit/probit analysis general AVC QVA/ftlANCOVA; stepwise 
discriminant analysis; log-linear analysis; factor analysis, duster 
analysis; multidimensional scaling canonical correlation, item 
analysis/reliability; survival analysis; time series modeling; fore¬ 
casting; lags analysis; quality control: process analysis^ experi¬ 
mental design (with Tagucbi); and much more ■ Manuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Stats Advisor expert system ■ Extensive data management 
facilities {powerful spreadsheet with formulas; relational merge; data 
verification; flexible programming language) ■ Optimized (plain 
English menus/mouse) user interface: even complex analyses require 
just few self-explanatory selections (CSS can be run without manual; 
Quick Start hooklet explains all basic conventions) ■ Macros, batch/ 
commands also supported ■ AH output displayed In Scrolkheets™ 
(dynamic tables with pop-up windows and instant graphs) * 
Extremely large analysis designs (e g,, correlation matrices up to 
32,000x32,000) ■ Unlimited size of files; extended precision; 
unmatched speed (Assembler, C) * Exchanges data (and graphics) 
with many applications (inch Excel®, Lotus 3®* dBASH rv a , SPSS®) ■ 
Highest resolution output on practically all printers (inch HR 
Postscript), plotters, recorders, typesetters ■ IBM compatibles, 6a0k 
or more ■ Price: $595. 


CSS:GRAPHICS™ A comprehensive graphics'chart¬ 
ing system with data management ■ All graphics capabilities of CSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management* Hundreds 
of types of graphs* Interactive rotation and interactive cross-sections 
of 3D graphs * Extensive selection of tools for graphical exploration 
of data; fitting; smoothing: spectral planes; overlaying; layered com¬ 
pressions; marked subsets* Unique multivariate (e.g.. 4D) graphs* 
Facilities to custom-design new graphs and add them permanently to 
menu ■ tmport/export of graphs and data, 15 formats * Optimized 
(menu mouse) user interface; even complex graphs require lev. 
keystrokes; all graphs on this page can be produced from raw data in 
less than 20 minutes ■ Macros, batch/commands also supported * 
Unlimited size of files * Highest resolution outpul on all hardware 
(see CSS/3) * IBM compatibles. CnOk or more ■ CSS: GRAPH ICS is 
included in Qj&STATISTlCA (available separately for 5495). 


Megafile Manager" Comprehensive analytic data 
base management sysiem* Unlimited size of files (up to 32.000 fields 
or 8 MB per record) * Megafile Manager is included in CSS/3 and 
CSSiSTAIISTICA (separately: $ 295 ). 


CSS :STATISTIC A ™ a My integrated system that 
combines all the capabilities ofCSS/3 and CSS:GRAPHICS inio a single 
extremely comprehensive daia analysis system ■ Price; $ 795 , 


Quick CSS " Subset of CSS/3: ail basic statistical modules 
(jncl. data management) and the full, presentation-quality graphics 
capabilities of CSS/3 * Price; $ 295 . 


CSS, CSS'3. CSS GRAPHICS. Megafile Manager, Quick CSS, STATISTTCA SlalSott dBase IV. Excel LCHU5. MscOraw Mscmrofih. POSlsCrioi are rr»femaFk(d fHeir 'aspaclive companies: SPSS is a registered lraGamark dF SPSS. Irvc. 
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costs more than some companies can af¬ 
ford, and because there’s virtually noth¬ 
ing in physical-layer diagnostics that it 
can’t do. If you manage a really big 
LAN, a Sniffer is mandatory. 

Routine Management 

The most difficult part of network man¬ 
agement is the one usually thought of as 
the most simple. Keeping track of the 
routine actions, from setting up new 
users to making sure the backups hap¬ 
pen, is the one area where there are few 
flashy tools, little drama, and, perhaps 
for that reason, little improvement. 

If there is an area in which network 
management falls down, it is in the daily 
chore of making sure that all the funda¬ 
mental activities take place. Fortunately, 
help is on the way, at least for a few of the 
critical functions. 

Backing up the file server is an exam¬ 
ple of one task that frequently slips un¬ 
less one staffer is assigned that task spe¬ 
cifically and then monitored to see that it 
happens. One new package that IT 1 talk 
about at a later date is Complementa¬ 
ry Solutions’ Automate Anytime. This 
product can be set so that a particular 


task, such as a tape backup, can be in¬ 
voked automatically at a given time. 

The Management Challenge 

The single greatest problem with manag¬ 
ing your company’s LAN isn’t related di¬ 
rectly to hardware or software; it’s re¬ 
lated to personnel. If there is a single 
pervasive failing among companies that 
install networks, it is that they refuse to 
take management seriously. As unlikely 
as it may seem, it’s not at all uncommon 
for an organization to spend hundreds of 
thousands of dollars on LAN hardware, 
and even more on installation, training, 
and software, and still refuse to assign a 
full-time employee to keep it running. 

The reasons for this vary, of course. 
Some companies assign a person the task 
of management but don’t allow him or 
her the time to do the job because net¬ 
work management is considered a collat¬ 
eral duty. Others assign a nontechnical 
employee to the job, probably to keep 
costs down. In a few cases, organizations 
give supervisor privileges to all users, 
which lets them do anything they like to 
the network and, in the process, ensures 
the early demise of any data integrity. 


While a small LAN probably doesn’t 
need a full-time administrator, it does 
need a fully trained and capable person 
handling the assignment. Big LANs do 
require full-time administrators and may 
require many people. Complex networks 
with remote sites, heavy processing re¬ 
quirements, and mainframe connectivity 
require more people than a LAN that just 
supports word processing and E-mail. 

LANs exist as a way to transfer and 
safeguard your company’s information. 
But to do that, they require supervision 
and help, regardless of size. ■ 


Wayne Rash Jr is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems r Inc. 
(Arlington, VA). He is coauthor of two 
books for business network users: The 
Executive Guide to Local Area Net¬ 
works and The Novell Connection. You 
can contact him on BIX as M waynerash r " 
or in the to. wayne conference. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE , One 
Phoenix Mill Lane , Peterborough, NH 
03458 . 


MathType. The best thing for 
writing equations since chalk. 




No prtygramming languages to 
learn. No codes to remember. 

ith MathType you create 
and add equations to your 
document by using simple 
point-and-click techniques. All 
without quitting your word 
processor. 

MathType has an intuitive 
WYSIWYG 
(What You See 
Is What You 
Get) interface. 




Other system wake you enter cryptic 
codes; WordPerfect, left 

DLINr {varphi TILDE) _k 
RIGHT DUNE ~<--$UM FROM 
IN’- KI TO INF [LEFT ... 

TEX: $$\l0ft\ Vert \ Vtilde 
varphi] K\right WertVle 
N=K) Unfty 
\ieft\ |\xi_(k-I)*in+l) ,,, 


Over 175 mathemat¬ 
ical symbols and 
templates, conven¬ 
iently arranged in 
pull-down menus. 


MathType has putt-down menus containing templates and mathematical symbols. You 
select the symbols and MathType automatically formats your work. 


Ask for your FREE Demo 
Disk and Brochure for either 
l^ or Macintosh, 

Complete Software Packages: 
PCI Windows version: $249 
Mac version : $149 


With MathType, equation writing 
is as easy as filling in the blanks. 

Now you can create typeset- 
quality technical documents easily 
and quickly 



Design Science Inc., 4028 Broadway, Long Beach, CA 90803 f 

See m at PC Expo , Booth 2383 1-800-827-0685 I 


MathType is compatible with most Microsoft Windows arid Macintosh word professing and desktop publishing applications. 
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There 

is 

something 

new 

under the 
Sun... 



Way under 

r 

the Sun! 

$ 10,095 

"CompuAdd's 55* I looks, feels, and, for all intents and 
purposes, is the original 12.5-million-instruction-per- 
second SPARC station I ..." Byte, Decembm (95*0 

Compare the CompuAdd SS*1 with the competition and you'll see 
why it's the new star among workstations. * Why its stellar low 
price, brilliant 19" Sony Trinitron® monitor, precise opto-mechanical 
mouse and three red hot internal drive bays make a world of differ¬ 
ence between the SS*1 and other workstations. 

* The SS*1 has the same scorching speed, 
multitasking, graphics and networking capabili¬ 
ties as the original SPARCstation™. In fact, 
it's 100-percent binary compatible with 
Sun® workstations. But the SS* 1 's 
extra features take it light years 
beyond the systems it's modeled after! 
Whatever your use — CAD/CAM, desktop 
publishing, mapping, networking or other intensive 
computing operations — the SS* 1 can take you there. * 

CompuAdd is famous for bringing affordability to PC design and 
manufacture. Now we've done the same for workstations. 

* It's no wonder the SS* 1 burns brighter than the competition. 


*CornpuAdd SS* 1 configured with 8MB RAM, 210MB hard drive, 

3.5" diskette drive and 19" color monitor. 

Image generated by IDL® scientific visualization software package 

from Research Systems, Inc., Boulder, CO. Circle 63 on Inquiry Card. 
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Com puAdd SS *1 



"Don't feel sheepish if you can't tell the SS* I and the 
SPARCstation apart. Neither can SunOS 4.1 ... No smoke 
and mirrors here; the SS* 1 aces all the tests." Byte. December 1990 

That's right. There are no tricks with the 
CompuAdd SS*1 workstation. It's 100- 
percent binary compatible with the Sun® 

SPARCstation l™and 1+. With the SS*1, 
you get proven RISC architecture in the 
box. And big differences all around: 

* The price. Our SS*1 costs 
thousands less than a comparable Sun workstation. 

* The monitor. For more precise control over your graphics, the 
SS* 1 features a 19" screen — instead of the 17" you get elsewhere. 

When you buy our color monitor, you get 
a Sony Trinitron® monitor. * The mouse. 

The SS* 1 's three-button opto-mechanical mouse 
is more precise than the optical mouse supplied 
by other vendors. * The drives. The SS* 1 has three internal 
bays that can be configured to hold up to three 3.5" SCSI devices 
or one 3.5" and one 5.25" SCSI device. Still another advantage the 
competition can't claim. * So whether you're expanding your 
network or beginning a new one, the SS* 1 is the right workstation. 

* Because there's no doubt with CompuAdd. 



SS*1 Features 

■ SPARC* 20MHz processor 

■ 8MB DRAM expandable to 64MB 

■ 64KB SRAM cache memory 
(write-through) 

■ Three 32-bit S-bus expansion slots 

■ Two internal and one external 
SCSI ports 

■ Two serial ports 

■ Ethernet AUI port 

■ Audio port and speaker 

■ High-performance 19" monochrome 
monitor with frame buffer 

■ Sun4-compatible 107-keyboard 
with reduced footprint 

■ Three-button opto-mechanical 
mouse 

■ 100-watt Sony power supply 

■ Sun SPARCstation 1 and 1 + 
compatible 

■ Licensed version of SunOS 4.1, 
including SunView graphical 
interface software 

SS*1 Base Configuration 
$5495 (66770) 

Lease as low as $191/mo. 

SS® 1 Featured Configuration 
$9,595 (66772) 

Lease as low as $333/mo. 

Products bearing the SPARC trademarks are based 
on an architecture developed by Sun Microsystems, 
Inc SPARC is a registered trademark of SPARC 
International. FCC Class A for use in business 
environments only. Not for sale to home consumers. 


Comoufldd 

Customer driven, by design. 

■ Call 800-456-6008 | Key Code 814 | 

Hours: Monday - Friday 7.00am lo 900pm CST; Saturday 9O0am to SOOpm CST 

12303 Technology Blvd. Austin, Texas 78727 

i+i 800 - 387-3266 |«| 954000100401 ggg 0800373535 ■■ 01306009 II 1-40364949 


C ComnuAdd Corporation, 1991. We accept MasterCard, VISA, Discover, money orders, certified checks and personal checks (please allow ten days for processing), GOOt <150 minimum order), company and institutional purchase orders (minimum Initial purchase 
tSOO, thereafter SsOi, and wire transfers (Vires do not Include shipping and handling Please add appropriate local sales (as I hlrly-da> money-back guarantee does nor Include return freight or shipping and handling. Opened software, videotapes, cither consumables 
and shipping costs are nonrefundahte All return Items must be accompanied by a return merchandise authorization (IlMA) number. Prices and product descriptions are subject to change without notice. CompuAdd is not liable for damage due to omissions or 
typogiapntcal errors Call 800 666-1872 lor a copy of CompuAddt complete warrants 
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Do Computers 
Save Time? 


BYTE columnists, 
staff, and contributors 
debate the issues 


R oundtable is a forum in which BYTE 
editors, columnists, and contributors debate 
key issues that affect how you purchase and 
use hardware and software. The “conversations” 
take place on BIX, where you can participate in the 
round.table conference. 


KEN SHELDON: A friend and 1 got to talking about 
how much time you can spend customizing your sys¬ 
tem. It put me in mind of the guys I knew in high school 
who spent all their time working on their cars but never 
actually seemed to go anywhere. Then there are the 
musicians who get so caught up in the technology of 
their electronic gadgetry that they never make any 
music. 

I wonder if the same thing doesn’t happen with com¬ 
puters. Do we spend so much time adjusting the screen 
colors, setting up batch files, and making sure we have 
the optimum number of buffers in our CONFIG.SYS 
file that we get less done than if we couldn’t do those 
things? And if that’s the case, what can we do about it? 

WAYNE RASH JR.: The problem I have is that I keep 
wondering what Windows would look like with differ¬ 
ent wallpaper or with a different desktop pattern. So I 
change them, then look at them for a while, then I load 
the desktop pattern, and maybe modify the Critters pat¬ 
tern again, and then pick a different wallpaper to go 
with it, and when I then find another wallpaper pattern 
I like, then the desktop has started to look tacky, so I 
move the icons around on the desktop, and then I rear¬ 
range the windows so that they pop open in different 
areas, and I take an icon and put it somewhere else, and 
then I decide that maybe the three-dimensional Excel 
pattern might look nicer, so I try that, but it doesn’t, so 
I take a look at the other one, and.... 

Well, you get the idea. 

TOM THOMPSON: The whole trick is to set up the 
desktop and then leave it alone. For example, I’ve got a 
number of permanent folders located in specific spots 
on my desktop. They never move; when I have to add or 
remove something, I know right where to go. The tran¬ 
sient stuff (beta software, software under review, and 


articles in progress) goes in another area. It may not 
work for everyone, but it does for me. Now, if you 
really want to waste time, check out some of those 
screen savers. 

LARRY LOEB: The deeper question is not whether your 
desktop is neat but whether it would be simpler not to 
use the computer at all. For example: I’ve got to add a 
column of numbers. Let’s say 
the Mac is on already. I could 
call down a calculator, but I 
may just use the calculator 
that’s on my watch rather than 
get up and go to the computer. 

Now, the calculator on my 
watch is a computer. It’s con¬ 
venient to use. And it adheres 
to the principle of zero ab¬ 
straction inserted between the 
worker and the work. I just 
add the numbers. No loading 
of an operating system or fid¬ 
dling around with files. 

My point is this: Any gen¬ 
eral-purpose computer will 
take longer to set up and do 
useful things than one that is 
specialized for the work you 
want to do. Maybe we need 
more specialized, smaller 
computers. 

DON CRABB: I agree to a 
point, Larry. That point, un¬ 
fortunately, is often hard to 
pin down. Small, individual- 
function computers are great 
for very definable tasks like 
those you delineated, but what happens when you need 
to ratchet-up your work a notch? With most of these 
unifunctional devices, you’re stuck. You either have to 
then take your work to a general-purpose computer, do 
it by hand, or search around for some specific unit that 
can do the little bit extra—all of which waste time and 
money. A good example of small, specific computers 
that have tried to add additional layers of functionality 
are the Sharp Wizard and Casio B.O.S.S. series. Each 
can do more than your calculator watch, and each does 
less than any general-purpose computer. However, the 
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penalties extracted for this combination 
include keyboards that are too small to 
touch-type on, software that is expensive 
for what it provides, and screens that 
don’t always show enough of what you 
need to look at. 

I would like to see technology move in 
the direction of true computing building 
blocks. I would like to see modular sys¬ 
tems that can start out as your watch and 
be built up with new modules to become 
general-purpose computers. This way 


we wouldn’t lose the ability to keep with 
us the smallest necessary subset of the 
computer that we needed at that moment, 
yet keep the full computing power avail¬ 
able just by plugging into it. 

LOEB: I agree that the organizer-style 
hybrid computer influence is growing. 
Users must believe that this sort of com¬ 
bo is saving them time or they wouldn’t 
be selling as well as they are. One impor¬ 
tant point about reduced-function com¬ 


puters (RFC to the acronym-minded) is 
that they are usually portable—they 
come to the work wherever it is. You 
don’t have to go to the computer to get 
work done (computer on a desk is what I 
mean). 

The Z88 I’m using to type this on is 
an RFC; it has limited software and an 
eight-line display, but it is very portable 
and has adequate horsepower for BIX- 
ing. These buggers can save you time. 
You may just have to define sharply what 
tasks you do and optimize the computing 
solution from what’s available. 

SHELDON: I think this is related to an¬ 
other aspect of the “Do computers save 
time?’’ question. I suspect that each of us 
has been asked by a noncomputer user if 
they couldn’t save a lot of time by “com¬ 
puterizing” something they do routinely, 
not recognizing the investment that they 
already have in their current way of 
doing things and the sizable investment 
that would be required to computerize 
the task. 

JERRY POURNELLE: Computers let you 
do well what you barely could do at all; 
and yes, they take up time, because they 
let you do it so much better than you 
could before. Example: My publisher 
and I are doing Spartans ; I turned the 
book in at the very last minute. He set the 
type using Ventura Publisher and a Hew¬ 
lett-Packard LaserJet III printer, proof¬ 
read in-house, fixed, accepted last-min¬ 
ute changes from me (on disk, or actually 
on BIX), and got it all out to the printer. 

SHELDON: “Computers let you do well 
things that you barely could do before.” I 
like that; has the ring of a Pournellian 
Law in the making. The problem, of 
course, is that the ability to do so many 
new things means that there are myriad 
new ways to get bogged down and tan¬ 
gled up in your tools, or the output from 
them. That means we have to work 
smarter; being able to find 1500 refer¬ 
ences to “DOS extender” on BIX won’t 
help you if you then have to read each one 
of the entries to find the information you 
need. 

RICH MALLOY: It’s true that computers 
let you do things well that you could not 
do before. But the other side of the equa¬ 
tion is that computers also let you do mis¬ 
takes that you couldn’t do before. Wit¬ 
ness everyone’s first memo produced 
under desktop publishing, with its myri¬ 
ad fonts and type styles rendering it al¬ 
most unreadable. 

But I think that the issue here is how 


PIWMM P E R I S C O P E 

f , V/i Professional Software and 
0 k Hardware-Assisted Debuggers 

Cr/Sc °Pe ^ for 80386 & 80486 Systems 



f I 


Periscope/EM and 
386MAX team up to 
keep Periscope out of 
the lower 640k...so 
you can have both 
quality memory 
management and a 
resident debugger. 



*7 needed a means to debug 
interrupt handlers where I 
could really see what urn 
going on. Tlye Ixtrdware trace 
buffer is great. I was able to 
debug code in 3 days tlxit l 
have been trying to debug for 
months!** 

..writes Peg Scslridi with Prime Computer, 
on why she chose Periscope Mode) IV, 


The 

Periscope 

Company. Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 30361 
404-875-8080 
FAX 404-872-1973 


f you need a debugger hut have no room left in the l<ywer 640K of your 386™ 
or 486™ system, Periscope now has a new SOnWARE-ONlY solution for you— 
Pcriseope/KM. 

■ Periscope/EM lakes advantage of the extended memory you already have, 
rather than using any memory in the lower 640K 

■ No runaway program can corrupt Periscope/KM because its write protected 

■ You don't have to use a slot since there's no board to install. 

■ You can add an optional break-out switch to recover from crashes. 

■ l*eriscope/EM costs only $295. half the cost of Perlscofje Model I, with most 
of the saine functionality 

Periscope/EM requires 386MAX® or BlueMAX™, version 5.11 or later; a 386 or 
486 system with about 300K of extended memory. 32K of memory between 640K 
and one megabyte; DOS 3 0 or later. 


gging Tools 


If you need more than your current sof tware-based debugger gives you, Periscope 
Model IV, with these advanced NEW features, may be just what you're looking for: 

■ Supports 386 and 486 systems running up to 33MHz with its ICE-like 
capabilities. 

■ Real time hardware trace buffer holds up to 16R CPU evenLs. 

■ Enhanced analysis and display of trace buffer makes you more productive 

■ Periscope/EM functionality, built-in at no extra cost, saves you money' 

Just call toll-free 800/722-7006 
for details or to order. 



Real-time Periscope Model IV. shown with new 33MHz board and 436 pod. 
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BIG IS OUT 



SMALL IS IN. 



Introducing the Talco Infinity Desktop Computer. 
The Smallest 386SX Desktop. 


If you’re sizing up desktop computers, you’ll 
immediately see the advantage of the Ealco Infinity™ 
Desktop. It gives you 386™SX power and perform¬ 
ance without dominating your deskspace. 

Half the size of a standard PC, the infinity Desktop 
has everything you need on-board: Peripheral 
interfaces like disk controllers. Memory expansion. 
Communication ports. And VGA* level graphics up 
to 1024 x 768 resolution. Plus, two AT ? compatible, 
16-bit expansion slots. 

It runs DOS™4.0, UNIX,™OS/2™and Microsoft* 



Windows 3.0. What’s more, you can choose from 
four configurations, including a diskless network node 
and a full-featured model with 1.44MB floppy and 
the option of 40,100 or 200 MB hard drive. 

The only thing we left out is the noise.The Infinity 
Desktop runs so quietly, you’ll hardly know it’s on. 

Whether you work in close quarters or spacious sur¬ 
roundings, the Falco Infinity Desktop covers all your 
needs. Without covering your desk. And that’s about 
the size of itTo get one for your desk, call us today. 
1-800-FALC04U 



FALCO 


€ 1990 Fako Data Products, Inc 


440 Potrero Avenue, Sunnyvale, CA 94086-4117 


AD trademarks air registered to their respective owners 
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If dust and lint can knock out 
NASA's computers, it can happen to 
yours. 

One tiny piece of dust, lint or hair can 
stop a computer, printer, disc drive, fax or 
other high-tech equipment cold—even 
computers as sophisticated as NASA’s. 

That means work stops but costs 
continue. Now a minimum investment in 
Data-Vac can save expensive downtime 
—even the cost of a new computer. 

That’s why the most efficient 

Contact your local computer/office 
products dealer today or 

Call 1 -800-VAC-1602 

(in New York State, 914-357-1600) 

Fax: 914-357-1640 

Data-Vac Your Computer Now—Or Replace It Later 


offices in America use Data-Vac for 
preventive maintenance. 

Data-Vac keeps systems running 
smoothly—even in outer space. 
Affordably priced. Satisfaction 
guaranteed. 


metro/ 


□FiTR • Ufltr 


The Necessary Accessory lu 

A Division ot Metropolitan vacuum Cleaner Co . Inc 
One Ramapo Ave., P.0 Box 149, Suffern, N Y 10901 



features of an advanced scientific word 
processor and more! The WYSIWYG 
screen display lets you enter and edit 
text and scientific notation exactly as 
you want it on your printout. Add easy 
math editing, font design, multiple 
undo and redo, automatic formatting, 
macros, foreign language capability, 
spell checker, and support for dot¬ 
matrix and laser printers —all for only 
$349.95 plus shipping and handling * 
Call today to order your 
ChiWriter package. Full 30-day 
money back guarantee. 

Bankcards welcome. 

# Chemistry Fonts $59.95, 

Russian Fonts $29.95 
20% educational discount. 
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ChiWriter^ 

FEATURES 


■ True WYSIWYG—no encoding or preview mode. 

■ Easy formula editing is fully integrated into the program 

■ Multiple Undo and Redo 

■ Automatic text and formula formatting 

■ Simultaneous editing of up to 10 documents 

■ All standard math and scientific symbols included 

■ Font designer—modify symbols or design your own 

■ For IBM ¥ PC or compatible systems with 512K memory 
H0RSTMANN SOFTWARE DESIGN CORPORATION 


To order, call toll free 

1 - 800 - 736-8886 


4 N. 2nd. St.. Ste. 500 PO. Box 1807 San Jose. CA 95109-1807. USA 
Phone (408) 298-0828 Fax (408) 298-6157 

IBM is a registered trademark of International Business Machines Corporation 
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computers allow you to waste time in 
ways you could not do before. There is 
sometimes a temptation to create a per¬ 
fect set of macros that will do everything 
you need done automatically. Unfortu¬ 
nately, this perfect set of macros must 
deal with an imperfect world. It is easy to 
get caught in a trap of constantly modify¬ 
ing the macros to take care of every pos¬ 
sible situation, and the result is often a 
system that overwhelms the underlying 
software (and yourself) and wastes a 
great deal of time. 

What you must always keep in mind 
are two factors: how much time the sys¬ 
tem will save, and how much time it will 
take to set the system up. If the time 
saved is not much greater than the time 
spent for setup, the system is not worth 
setting up at all. 

POURNELLE: Pournelle’s Fifth Law: A 
job not worth doing is not worth doing 
well. 

SHELDON: The latest issue of Harvard 
magazine has an article called “Revenge 
Theory,” which postulates that our high 
technology is trying to get back at us. 
Here’s a paragraph that relates to our 
discussion: 

“When spreadsheets were laborious, 
people did them as seldom and as cau¬ 
tiously as possible. Now recalculations 
can be done much more easily, but at the 
cost of having to do them much more 
often, and of learning to use the soft¬ 
ware.” 

FRED LANGA: The name is tongue-in- 
cheek, but the idea’s solid. It’s an at¬ 
tempt to explain a number of things: For 
example, a superhighway is built to ease 
traffic congestion, but because the new 
highway makes it easier to get around, it 
actually encourages more driving and in¬ 
creases overall traffic. 

Or: Federal Express introduces atten¬ 
tion-getting envelopes for low-volume, 
high-priority overnight mail. Soon, you 
are getting so many of the envelopes that 
they lose all urgency. Then along comes 
faxing of ultra-high-priority messages. 
Soon, there’s a fax glut and you find 35 
feet of paper hanging out of your fax ma¬ 
chine every morning. 

Or, as Ken pointed out: Computers 
make an onerous task much easier, but 
instead of freeing up time, we use the 
time to do more iterations of the onerous 
task. “Painless revisions” is one of the 
main benefits of using computers. But if 
you frazzle yourself by doing 900 revi¬ 
sions of a project up to the minute before 
deadline, is it really painless? ■ 










MICROSOFT 


DEVELOPMENT 


TOOLS 


Wtodows helps FORTRAN 
users create bigger apps. 



The Microsoft Windows graphical environment lets you 
haw multiple windows in your FORTRAN 
applications. Thts means that you can resize and scroll 
input and output displays to vine data... 



...and to analyze data , simply cut and paste, your 
FORTRAN outpu t into programs such as 
Microsoft Excel for Windows and you can view it 
instantly in graphical form. 


With the new Microsoft* FORTRAN Professional 
Development System version 5.1, your existing code taps into 
the power of the Microsoft Windows " graphical environment. 
FORTRAN 5.1’s new QuickWin library lets you develop 16-bit 
apps that access greater memory than ever before - breaking 
the 640K barrier on 286 and 386 machines. 

You can use the FORTRAN QuickWin library to take 
advantage of multiple I/O windows, multitasking, and cut 
and paste. Or write FORTRAN routines called from mixed- 
language Windows apps. And FORTRAN 5.1 has Program¬ 
mer’s WorkBench, with a new CodeView* debugger and 
Source Browser. 

To see the advantages of bigger, multi-windowed 16-bit 
applications, give us a call at (800) 541-1261, Department R34 
and order your FORTRAN update today. 


*As used herein. 'DOS“ refers to MS-DOS or PC'DOS operating systems. ■» 1991 Microsoft UjfJtoiroriWfl. All rights reserved. Printed irt the L r 5M. Inside the 50 
United States, call (800)541-1261, £kpt. R34; outside the 50 United States. Call (206)926-8661. Customers in Canada, call (416)568 3$Q3. Mkwo) f, MS-DOS. 
OS/2. CadeVseut and the Microsoft logo am registered trademarks and Windows and Matditg it all make 9WBC are trademarks of Microsoft CorpQtVtim. 


PROGRAMMER'S 


TIPS ■■ 


Key Features 

* Create Windows .DLLs in FORTRAN using 
new or existing code. 

* QuickWin Features: 

- QuickWin child windows are easily created 
using the OPEN statement 

- User-defined positioning and titles for child 
windows. 

- Automatically generated scroll bars for out¬ 
put that extends past a single screen. 

* CodeView debugger supports DOS* 
Windows-based and OS/2® applications, 

* Extended CodeView debugger for large DOS 
programs. 


* Complete online documentation for the 
FORTRAN language and all compile and 
link switches. 

* DOS and OS/2 run-time libraries are com¬ 
patible with other Microsoft languages. 

* Floating-point support includes co-processor, 
emulation, and alternate math libraries. 

* 100% ANSI 77 compatibility and numerous 
IBM! VAX* and ANSI 8X extensions. 

* New BYTE keyword emulatesVAXdata types, 

* Language Extensions include DOUBLE 
COMPLEX variables, precision and maxex- 
ponent inquiries. 


• Use the new /MW option with the 
FL command to invoke the Quick- 
Win library. For example: “FL/MW 
MYAPPFOR” is all it takes to make 
MYAPPa Windows-based program. 

• Use the ALLOCATE statement to 
dynamically size arrays and to 
access more than 16MB of memory 
on a 3861“ 

Microsoft 

Making it all make sense’ 
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TOM: 'Well, that's an accurate presentation 
of unit sales, but what I’d like to know is dollar 
sales...!’ 


Now, you can answer all those “What if...,” 
“What about...” and “What would happen...” 
questions from every Tom, Dick and Harriet in 
the room. Instantaneously. In bril¬ 
liant, photographic-quality color. 

With the new In Focus 
5000CX LCD projection panel. 

Simply place it on your 
overhead, connect your Macintosh 



or IBM compatible computer and you have one 
of the most powerful and persuasive presentation 
tools ever seen. 

The 5(XM)CX can project nearly 5000 color 
at a time. And its 640 x 480 resolution supports all 
VGA, EGA, CGA and Macintosh video standards 

So you can access all of your computers 
software. While you're presenting. 

You can project new projections. Revise 


IN FOCUS SYSTEMS INC* 7770 SW Motets* Stmt. Tualatin. Orr#j» mttl I-W0.1777231 In Qngm, 50J-69Z-4m Tax: 503497 4m In fa ns, the h huvs 
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HARRIET: “ That's not a pretty picturefor 
the cosmetics division. By the way, do you think 
you could help me out on this presentation I'm 
giving tomorrow .,. 


evisions. And tailor your presentation to accom- 
nodate every member of your audience. On 
:he spot. 

What’s more, you’ll never again have the 
x>st or hassle of preparing slides. Or the boredom 
>f presenting yet another set of dull, black and 
vhite overheads. 

The 5000CX is just one of a complete line 
rf high-performance, portable In Focus color and 


monochrome projection panels. 

Call 1-800-327-7231 or in Oregon, 
503-692-4968 and arrange to see a demonstration 
of one today. 

We promise you a show you won’t forget. 

InFocus 

SYSTEMS 


md the fa Focus SQGOCX am registered trademarks of fa foots Systems, fat. All other trademarks nrrtgBtemd trademarks are the property of their respective holders, 
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ASCII 

Goes Global 

Two standards aspire to be the “international ASCII,” containing all the 
world’s written characters. Are they headed for collision, or consensus? 

KENNETH M. SHELDON 


T he world is getting smaller every day. As it does, it’s becoming increas¬ 
ingly evident that ASCII is no longer sufficient for computing on a global 
scale. 

ASCII—the American Standard Code for Information Interchange—is 
the code that underlies all communication with computer hardware and soft¬ 
ware-sort of the DNA of computer talk. Each ASCII code—a series of seven Os 
and is—represents a letter of the alphabet (a to z in uppercase and lowercase), a 
digit, a punctuation mark, or an instruction that controls peripheral equipment 
such as a modem (see figure l). As a 7-bit code, ASCII has space for 128 charac¬ 
ters (2 7 ). 

In 1977, ASCII was certified by ANSI, and the ISO adopted an almost identi¬ 
cal code as ISO 646. The ISO later added a 1-bit extension to ISO 646 that pro¬ 
vided space for another 128 characters (2® = 256). Known as Latin 1, this 8-bit 
code includes letters required by European languages such as French, German, 
and Spanish (for example, e, ii, and n). (Note that while the acronym ASCII is 
often used to refer to an 8-bit code, this is not technically accurate—true ASCII is 
a 7-bit code.) 

Countries in Africa and the Near and Far East adopted ISO 646 and “local¬ 
ized” it to their native character set, or developed similar standards under the 
auspices of groups such as the European Computer Manufacturers Association 
(ECMA) and the Japanese Industrial Standards Committee, Several standards 
evolved to represent the thousands of characters in the various Chinese, Japanese, 
and Korean writing systems. Individual hardware and software manufacturers 
also developed their own standards. 

For companies doing business internationally, the existence of so many differ¬ 
ent character-encoding standards was becoming a nightmare. Something had to 
be done. 

A Byte Is Not Enough 

In 1983, the ISO began developing a new standard for character encoding, ISO 
10646. ISO 10646’s original mandate was to develop a 2-byte (16-bit) character 
set, with room for 65,536 characters—surely enough for all the characters we’d 
ever need. The ANSI committee working on the new 16-bit standard hoped to 
make it compatible with all the current international standards. The first 128 
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ASCII GOES GLOBAL 


ASCII AND ITS HEIRS 


ASCII 

Latinl 

Unicode 
ISO 10646 


lomTTomTm 

lolololoiolololololi nIolololTpn 


loloh loioioloioiolon loioioioioioioh loioioioioloh li loloWFn 


nr 

- High-order bytes 


3 


Figure 1 : ASCII codes are 7 bits long, so ASCII can represent 
128possible characters. Latinl (the “European ASCII") adds 
a bit, providing for 256 characters. The proposed Unicode 
is 16 bits long, providing for 65,536 characters. Characters 
in the ISO 10646 standard would be 4 bytes (32 bits) long, 
although the standard proposes compaction methods that 
would let you send only 1,2, or 3 bytes when the initial byte 
(or bytes) would be redundant. 


characters would be good old ASCII, with other character sets 
following. 

Two problems quickly surfaced, however. First, each of the 
already-existing international standards included control 
codes, which controlled peripheral equipment by sending mes¬ 
sages such as “carriage return” or “formfeed.” There were a 
couple of arguments for retaining those codes. Much of the cur¬ 
rent communication equipment looks for those control codes— 
essentially parsing the data stream—to decide what to do with 
the data it receives. Also, removing the control codes would 
render the new code incompatible with the codes already in use 
around the world. The problem was this: Setting aside spaces 
for all characters that could possibly be interpreted as control 
codes used up 40 percent of the 65,536 available spaces, before 
any characters had been assigned. 

The other problem had to do with the characters in the Chi¬ 
nese, Japanese, and Korean writing systems. Among the 
^ world’s writing sys¬ 


tems, these contain by 
far the largest number 
and variety of charac¬ 
ters. Although these 
languages do use alpha¬ 
betic systems, the larg¬ 
est number of charac¬ 
ters are pictographic 
(“picture writing”) or 
ideographic (“concept 
writing”). These terms 
can be somewhat mis¬ 
leading. The most ac¬ 
curate term for them is 
logographic , or “word 
writing,” meaning that 
each character repre¬ 
sents a word. 

Most Japanese and 
Korean characters are 


ACTION SUMMARY 


Adoption of a multilingual 
standard for character en¬ 
coding will make life easier 
if you're doing business in¬ 
ternationally. Depending on 
your computer, you may have 
to buy new software to take 
advantage of the standard, 
although most users won't 
see any differences. 


derived from Chinese and are referred to as Han characters 
(from the Chinese Han dynasty). In many (although not all) 
cases, these characters not only look more or less the same, 
they also mean the same thing in all three scripts. For example, 
the character for “water” is identical in Chinese hanzi, Japa¬ 
nese kanji, and Korean hanja scripts. 

To save space, the 10646 committee considered developing a 
unified Han character set, in which no character would appear 
more than once. The shared Han characters would be listed to¬ 
gether, and characters unique to the individual systems would 
appear separately. This scheme would remove thousands of 
very similar characters and allow the character sets of all na¬ 
tions to exist in a single 2-byte code. However, although China 
agreed to this proposal, Japan and Korea objected. 

To resolve the issue, the committee decided to include all 
characters from each of the languages, even when that resulted 
in the apparent duplication of many thousands of characters. 
Suddenly, 2 bytes wasn’t going to be enough to contain all the 
characters in the code. 

For over a year, the committee wrestled with expanding the 
size of the code set. Would 3 bytes be enough? Was 4 too many? 
Finally, the group decided to go with a 4-byte (32-bit) code 
set—with enough room for 4 billion characters and codes. 

Let’s Get Small 

Some in the computer community objected. Four bytes for 
every character? Didn’t that add a lot of overhead to communi¬ 
cations? Instead of sending 1 byte for every character, we’d be 
sending 4; it would take four times as long to send a text file. 

Not so, suggested one member of the committee. Since the 
first 3 bytes of any alphabet’s assigned codes would be the 
same, you wouldn’t need to transmit them for each character. 
For example, the letter c in ASCII is 01100011. Under ISO 
10646, it would be similar, but with 3 bytes (each of which is 
00100000) in front of it: 

00100000001000000010000001100011 

(In 8-bit code, 00100000 represents a space. Why not just use 
zeros in those first bytes? Because 00000000, in 8-bit code, is a 
control code—nul—and the committee had already decided 
against using any codes that could be misinterpreted as control 
codes.) Similarly, the letters a and / would look like their cur¬ 
rent ASCII counterparts, with the same 24 bits in the 3 high- 
order bytes. 

Committee members suggested several compaction schemes 
(not to be confused with compression schemes). For example, 
in the case above, a sending modem could tell the receiving mo¬ 
dem, “From now on, assume that the first 3 bytes of every char¬ 
acter are 00100000,” and then proceed to send the 8-bit codes 
for c, a, and t. At that point, the modems would essentially be 
operating in 1-byte mode. The same technique could be used 
regardless of what language you were writing in, since all char¬ 
acters in that part of the code would have the same first 3 bytes. 

“Too complicated,” said some outside the committee, add¬ 
ing that such schemes could introduce integrity problems. They 
preferred a scheme in which each code was the same length at 
all times. The effort to develop a single, international character 
set was beginning to stall. 

Unicode: Back to the Basics 

In 1987, Joe Becker and Lee Collins of the Xerox Palo Alto 
Research Center and Mark Davis of Apple began trying to de¬ 
velop a code that was simpler and more consistent than ISO 
10646, yet still incorporated all the characters necessary for 
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international computing. Becker and Collins had worked to¬ 
gether on the legendary Xerox Star computer (forerunner of the 
Macintosh). Among the Star’s many innovative features was a 
16-bit multilingual coding standard. ‘‘After a decade of work¬ 
ing with that standard, we knew what we had done right and 
what we had done wrong,” says Becker. 

Becker and Collins began to discuss multilingual issues with 
Davis, manager of the international system software group at 
Apple. At that time, much of Apple’s multilingual efforts were 
font-oriented, rather than based on the underlying character 
codes. Meanwhile, Xerox was beginning to move toward pub¬ 
licly available platforms, rather than designing all its own ma¬ 
chines and operating systems as it had in the past. Both compa¬ 
nies were looking for a public industry-standard coding. 

Becker and Collins saw an opportunity to design a new gen¬ 
eration of encoding that would take into account their experi¬ 
ence with multilingual systems, yet would also involve other 
companies. To describe the new standard, Becker coined the 
name Unicode , for ‘‘unique, universal, and uniform character 
encoding.” 

Becker, Collins, and Davis formed the core of the group 
working to develop Unicode. Representatives of other compa¬ 
nies soon joined the discussions: Metaphor Computer Systems, 
the Research Libraries Group, Microsoft, Sun, Adobe, Claris, 
Next, and Pacific Rim Connections. Many of the people work¬ 
ing on Unicode became members of the ISO 10646 group and 
worked within that group to influence it in the direction of Uni¬ 
code. Unicode members also presented the case for a 2-byte 
coding system to other U.S. and international corporations (in¬ 
cluding IBM and Microsoft), users groups such as Share (a 
group for users of IBM mainframes), conferences such as Uni¬ 
forum, and developers’ conferences. Unicode was beginning to 
look like a strong contender in the race to replace ASCII. 

In January 1991, the Unicode consortium was incorporated 
as Unicode, Inc. In addition to the companies mentioned above, 
Aldus, Go Corp., Lotus, and Novell had joined the ranks. The 
culmination of the group’s efforts was Unicode 1.0—the initial 
specification for a code intended to someday contain every 
written alphabet known to humans. 

Unicode Principles 

Shortly after the formation of Unicode, Ken Whistler of Meta¬ 
phor (and secretary of Unicode) outlined the code’s design 
goals in a paper presented at Share 76 in San Francisco. Among 
those goals were the following: 

• Completeness. Unicode was intended to eventually cover 
the full range of characters used in text creation, including 
some alphabets whose characters are not even completely 
agreed on, as well as ‘‘dead” languages like Sanskrit and 
other linguistic fossils. 

• Simplicity and efficiency. Every Unicode character code is 
exactly the same length (16 bits), and each represents a 
character—there are no control codes or embedded escape 
sequences to confuse computers or make it harder to parse 
a stream of characters. 

• Unambiguity. Each code represents a single character, 
unambiguously. A problem with reading a single character 
shouldn’t carry forward so that the characters following it 
become garbled. 

• Correctness. Every character encoded in the standard 
should be a real character, recognized by experts in 
linguistics. 

• Fidelity. Textual data shouldn’t lose anything when it is 
being converted into or out of preexisting character- 
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THE MANY CHARACTERS OF UNICODE 


Codes 

Characters 

Examples 

65,025 to 65,536 

(FEOO-FFFFh) 

Compatibility area 


59,392 to 65,024 

(E800-FDFFh) 

User area 


16,384 to 59,391 

(4000-E7FFh) 

Chinese/Japanese/Korean ideographs 

Unified Han characters 

* 


Future use 


12,288 to 16,383 

(3000-3FFFh) 

Chinese/Japanese/Korean auxiliary 

Alphabets and punctuation 

(Pi l_L_ 

8192 to 12,287 

(2000-2FFFh) 

Symbols 

Punctuation, Mathematical operators, technical symbols, dingbats 

; n © 

Oto 8191 

(0000-1 FFFh) 

Alphabets 

English, Latinl, European, Extended Latin, Phonetic, Greek, Cyrillic, Armenian, Hebrew, 
Arabic, Ethiopian, Devanagari, Bengali, Gurmukhi, Gujarati, Oriya, Tamil, Telugu, Kannada, 
Malayalam, Sinhalese, Thai, Lao, Burmese*, Khmer*, Tibetan, Mongolian*, Georgian 

a e ¥ 


Figure 2: Unicode's first 8192 spaces contain standard alphabetic characters from around the world. (The very lowest Unicode 
spaces are compatible with the current ASCII standard.) The next block (4096 spaces) is for punctuation, mathematical 
operators, and various symbols. After that come 4096 spaces reserved for Chinese, Japanese, and Korean nonideographic 
alphabets and punctuation, and a large space for unified Han characters (see text for explanation). The user area is for users 
to implement as they see fit under private agreements, and the compatibility area is to help developers convert to Unicode. 

An asterisk indicates that, while space has been reserved, the actual characters are still to be defined. 


encoding standards. When you send an a, the receiver 
should get an a. 

Of course, no design is going to be perfect and meet all its 
goals. Says Whistler, “If we were designing a car, we would 
want it to be high performance and at the same time get great 
gas mileage; be stylish and yet practical; be rugged and reliable 
and yet inexpensive; be roomy and luxurious and yet easy to 
maneuver and park. These criteria may conflict—but that 
doesn’t mean that automotive engineers must throw up their 
hands and say it is impossible to design a good car.” 

These guidelines led to Unicode, a 16-bit code with room for 
65,536 characters. (Note one exception: To maintain compati¬ 
bility with ASCII, Unicode reserves spaces for the initial con¬ 
trol codes of the original ASCII standard, although these codes 
are not used in Unicode.) Unicode distinguishes between a 
character’s code and its glyph— what it actually looks like. A 
character’s glyph may change somewhat, depending on the font 
you use, but the essential shape will always remain the same. 

Figure 2 shows how Unicode’s codes are assigned. The first 
8192 spaces are allotted to standard alphabetic characters, with 
spare room for ancient characters that may be added later. (Get¬ 
ting Unicode released in a timely manner meant having to omit 
some scripts for the time being. “Hopefully, leaving out the 
Burmese script and Egyptian hieroglyphics for now is not go¬ 
ing to seriously inconvenience too many implementers—but 
gosh, we’d love to include those, too,” says Whistler.) 

The next 4096 codes are for punctuation, mathematical oper¬ 
ators, technical symbols, shapes, patterns, and even dingbats 
(decorative characters that can represent religious symbols, 
smiling faces, chess pieces, and so on). These are followed by 


4096 spaces reserved for Chinese, Japanese, and Korean alpha¬ 
bets (as opposed to logographic characters) and punctuation. 

The largest portion of the code space has been set aside for 
the unified Han characters—some 27,000 characters, as speci¬ 
fied by the Chinese National Standard GB 13000. There’s also 
room for future expansion of other code sets, in case linguists 
decide that additional characters need to be added to preexist¬ 
ing scripts. Finally, Unicode includes 5632 spaces in a private 
user area, for users to implement as they see fit under private 
agreements, and 495 code points in a compatibility area de¬ 
signed to help developers convert to Unicode. 

A Tale of Two Standards 

The advent of Unicode means that there are now two proposed 
standards for multilingual character encoding, with some sig¬ 
nificant differences: ISO 10646 stores characters in 4 bytes (al¬ 
though compaction methods would let you use 1, 2, or 3 bytes); 
Unicode characters are always 2 bytes (16 bits) long. Unicode 
eliminates duplicate Han characters; 10646 does not. ISO 
10646 leaves spaces for all control codes from previously estab¬ 
lished international code sets—some 28,672 spaces; Unicode 
reserves spaces only for the 65 control codes in ASCII. ISO 
10646 provides codes for accented letters; Unicode provides 
these codes, but it also assigns a code to each accent mark and 
creates compound letters by combining the accents with unac¬ 
cented letters. There are also differences in the way the two 
standards handle bidirectional text (i.e., writing that flows 
from right to left, such as Hebrew and Arabic). 

What do these differences boil down to? Ken Whistler says 
it’s basically a disagreement on how to encode characters. “It’s 
not enough to simply identify a character and give it a number. 

continued 
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♦ Make regression testing for new 
releases a practical reality. 
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counter will be docu- 
* merited by Ghost 

j * scripts. Think of how 
K J this will speed up your 

' debugging and testing 

cycles! 




Ghost 
at a glance. 
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making exact recordings of your 
software test sequences and screen dis¬ 
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In the past, it may have been feasible to do this with small char¬ 
acter sets, but that's not feasible when what you're trying to do 
is develop a worldwide international coding standard that will 
work for all scripts.” 

Whistler notes that even ASCII, which is fairly stable and 
understood by everybody, has no coherent concept of a line¬ 
ending or paragraph-ending marker. That's why, when you 
send E-mail with carriage returns and linefeeds in it, different 
receivers may interpret those characters differently and the 
message can get garbled. “The other things are architectural 
issues that are big problems, but they pale against the problem 
that the entire coding scheme is broken," says Whistler. 

Jerry Andersen, a senior programmer with IBM and chair¬ 
man of the U.S. committee helping to develop ISO 10646, ad¬ 
mits that “the emphasis on Unicode has been entirely on a code 
for the future. The emphasis on 10646 was certainly a code for 
the future, but there has been also a consideration of migration 
and compatibility.” 

International Implications 

What effect will a multibyte standard have on the computing 
industry? Supporters of both Unicode and ISO 10646 hope that 
such a standard will make it easier to sell systems international¬ 
ly. The typical workstation vendor sells approximately half its 
units overseas, according to Unicode board member Bud Trib¬ 
ble, vice president of software engineering for Next. Tribble 
says that Next sells an English version of its system, a European 
version that supports 14 languages, and a kanji version for Ja¬ 
pan. “This is really untenable for me as a software designer, 
and also probably tor any user who wants to mix languages— 
which is becoming more and more important.” Tribble sees the 
day when companies will be able to develop an international 
system that can be shipped to Europe, the U.S., Japan, or Chi¬ 
na with no modifications other than to the content of the text. 

For developers of systems software, the adoption of a multi- 
byte coding standard could mean rewriting a fair bit of code. 
“Migration of old software to use Unicode is a potentially big 
cost, but that should only happen in circumstances where there 
is already a need to deal with multiple character sets,” says 
Whistler. He adds, “Unicode is basically a better character- 
encoding design, and that will make the cost of original soft¬ 
ware writing lower than trying to implement on a character set 
which does not have a good processing code design.” Several 
members of the Unicode consortium have already announced 
that upcoming versions of their software (including system soft¬ 
ware from Microsoft and Apple) will implement Unicode, 
although none have announced specific dates. For users, a mul¬ 
tibyte standard will mean new versions of your favorite applica¬ 
tions—even if you don’t plan to use any non-English charac¬ 
ters—although the actual changes required to create those 
versions could be minimal. 

What about hardware? Don’t larger character codes mean a 
need for more RAM and hard disk space? Yes, but not all that 
much more. According to Bud Tribble, only about 10 percent to 
20 percent of the RAM on a running system is used for charac¬ 
ter storage. “If you have an 8-megabyte system and you’re using 
7 MB, going to Unicode is going to make you probably have a 
working set of 7.7 MB, and probably not cause you to go out 
and buy more memory,” he says. True, a pure ASCII text file 
will double in size—but fewer and fewer files are pure text these 
days. “For a Word document with some graphics, you would 
expect a 20 percent to 25 percent increase in the file size," says 
Tribble. Besides, says Joe Becker, “storage space is getting 
cheaper and cheaper every year,” and the benefits of a multi¬ 
lingual computing system outweigh that expense. 
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What benefits? Well, for example, with a single international 
standard, you could send E-mail to Japan and know that it 
would arrive without being garbled. Even within the U.S,, you 
could transfer a text file between a Macintosh and a PC compat¬ 
ible without having characters transmogrif ied in the process. 

One way or another, a multibyte encoding scheme appears 
inevitable. Ed Hart, an engineer in the Applied Physics Lab at 
Johns Hopkins University, represents Share in the committee 
developing ISO 10646, Says Hart, “By the mid-1990s, a lot of 
products are going to have this stuff available.” 

Bridges and Barriers 

The various national committees are now voting on ISO 10646, 
In April, the working group reporting to the U.S. committee 
recommended that the U.S. vote against 10646. That's not as 
negative as it may appear, though, according to chairman Jerry 
Andersen. “You are required to say, ‘Here are the technical 
changes which, if made, would change my vote to a positive? ” 

Besides detailing these changes, the committee made other 
recommendations, including two possible ways to resolve many 
of the issues in a single move. The first involves adopting Uni¬ 
code as a subset of 10646. The second is an ECMA proposal to 
modify 10646 to resolve outstanding points of disagreement. 

In the long run, Andersen thinks the negative U.S, vote will 
be viewed as constructive, since it could help bring the two 
standards into line with each other. Unicode certainly seems to 
have sped up the process of developing a multilingual code. 
“The original efforts to fix 10646 were getting nowhere,” says 
Whistler. “They're under much more pressure to fix it now, 
precisely because it looks like Unicode is going to fly.” 

However, the barriers to adoption of a single multinational 
standard may be more economic, cultural, and political than 
technical. “There's a lot of conservative opinion in the world, a 
lot of nations which aren't at the cutting edge,” says Becker, 
“They are saying, T don't want to replace all my computers? 
From that point of view, they wish to play it safe.” Whistler 
adds, “Some of the people involved in the standards process are 
looking to migrate to an international standard without having 
to change anything?' 

Cultural issues can be even thornier. “Europe lives and dies 
by standards because of the language and cultural differences,” 
notes Ed Hart, Cultural issues are particularly sensitive in the 
Far East; for example, the Japanese standards process is driven 
in part by the traditionally conservative Ministry of Culture. 

Both sides of the character debate agree that having two in¬ 
ternational standards for character encoding would be bad 
news. “I believe it will be very difficult for users if they have to 
work with two codes?' says Ed Hart, That's something no one 
wants. “It's generally conceded by everybody involved that 
having one standard would be better than having two,” says 
Whistler. “If we have to have two, it would be best to have them 
as much like each other as possible.” ■ 


Kenneth M. Sheldon is BYTE’s senior editor for features. He 
can be reached on BIX as "ksheldon, " 

FOR 

MORE INFO « 

Unicode, Inc, 

The Benjamin Group 

1965 Charleston Rd. 

(public relations 

Mountain View, CA 94043 for Unicode) 

Circle 1076 

(408)988-8933 

on Inquiry Card- 

fax: (408) 988-0831 
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PC Tools 

and DOS 5.0. 
They’re so good 

together, it makes 
you wonder if 
it’s just a working 
relationship. 


No PC should be without DOS 5.0. 
And no DOS 5.0 user should be without 
new PP Tnnk 1 " 7 f) 

Only PC Tools 7.0 builds upon the 
data recovery actually in DOS 5.0. We 
know. We wrote it. 

it’s so good Brad Silverberg, 
Microsoft's VP in charge of DOS 5.0 said, 
“We chose PC Tools because it’s the best 
technology on the market," 

And now PC Tools 7.0 gives you 
even more. Like data recovery on 
networks. Automatic utilization of DOS 
5.0’s high memory to give your app¬ 
lications more room. Detection of over 
600 viruses. And remote computing that 
actually lets you work on your office PC 


from your home PC or laptop. 

Only the DOS shell in PC Tools 
gives you access to undelete, locate, and 
over 35 file viewers. And since it uses a 
look and feel licensed from Microsoft, 
you'll spend your time using our 
utilities instead of learning them. 

PC Tools 7.0 even includes real 
Windows applications for Backup and 
Undelete that are data and keystroke com¬ 
patible with their DOS 5.0 counterparts. 

So call 1-800-445-4309 for the name 
of a PC Tools dealer near you. 

And upgrade your upgrade. 

Central Fbml Software 

Making Computing Safer, Simpler, Faster. 


Central Point PC Tools Is a trademark ofCentral Point Software, Inc, Names of other products mentioned herein are used for 
identification purposes only and may be trademarks and/or registered trademarks of their respective companies. 
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Topaz 

by Software Science, Inc, 

Write complete applications In 
Turbo Pascal {Inci. 6,G) or 
QuIckPascal with "dBase-1 ike" 
syntax. Over 400 routines 
Including: creating/managing 
dBASE files, menus, DialogBoxes, 
programmable nested BROWSE, 

5 powerful ways to locate data, 
WOrdstar-Ilke editor, prtntspoder, 
report and code generators, 600 
page manual, full-featured Phone 
Book, and so much more. Library 
source code available separately. 
LIST: $99 PS Price: $*9 

FastFaxi 1 1098-061 


386 DEVELOPMENT 


Clipper 5.0 

550 


Price 

dBASE IV 

549 

386 Max 5 1 

$109 

dBF AST/PLUS 

315 

386[DOS Extender 

479 

dBMAN V 

219 

DESQvtew 386 

189 

dBXL 

179 

F77-EM32 + Ergo OS/3B6 

1149 

Force dBASE Compiler 

299 

Fox BASE+/386 

479 

FoxPro 

495 

Metaware High C 386/486 

935 

FoxBASE + - V2,1 

279 

NDP Fortran 386 

629 

Quicksilver 

429 

QEMM 386 

89 

DBMS 


WATCOM GB.0 386 Prof, 

1155 


Zortecb C++ 366 Dev. 

629 

CLARION Prof, Dev, V2.1 

549 



D the data language 

345 

ASSEMBLY 


Magic PC 

489 

MSMASM 

105 

Paradox V3.5 

553 

Spontaneous Assembly 
Turbo Debugger & Tools 

179 

119 

RBASE 3,1 

DBMS TOOLS A 

595 

BASIC & ADD-ONS 


LIBRARIES 


BAS-G Commercial 

829 

Artful Two 

269 

dB/LIB Professional 

179 

BALER Spreadsheet Compiler 399 

Microsoft BASIC PDS 

349 

CLEAR + lor dBASE 

179 

MS QuickBASIC V4,5 

69 

CodeBase 4 

279 

QuickPak Prof. V3.21 

189 

CodeBase** 

279 

C LANGUAGE COMPILERS 

Comet Multiport 

169 

C Video Course 

275 

Comm Tools for Clipper 

269 

Instant C 

479 

C Works 

649 

Quick C 

69 

dBASE Online 

129 

Microsoft C 6.0 

349 

dBX/dBport w/source 

895 

Watoom C Professional 

439 

dGE 4,0 

279 



dQUERY MU 

179 

CASE & PROTOTYPERS 

dSalvage Professional 

195 

Demo II V3.0 

239 

Essential B-Lree 

149 

EasyCase Plus 

279 

Fairoom c-tree Plus 

529 

Easy Flow 

199 

FLIPPER Graphics Library 

279 

Instant Replay Prof. 

575 

FUNCkyJJB 

239 

Layout 

239 

Genlfer 

269 

MetaDeslgn 

329 

Net Lib 

229 

Pro-C w/Workbench 

735 

Novell BTrleve 

479 

Pr otoFlnlsh 

289 

Pro Clip 

IBS 

Show Partner F/X 

295 

R&R for dBASE & Comp. 

229 

COMMUNICATIONS 

ADD-ONS 


R&R Code Generator 
Scrimmage 

UI2 Developers Release 

129 

139 

449 

Blast PC Plus 

245 


0 Asynch Manager 3.0 

159 

DEBUGGERS/ 


Essential GOMM 

249 

DISASSEMBLERS 


Green leaf Comm Library 

329 

DASM 

239 

HyperACCESS/V 

75 

Dis Doc Professional 

229 

Procomm Plus 

99 

Multiscope for DOS 

149 

QuIckComm 

129 

Periscope/E M 

259 

DBASE 

469 

Periscope VOK 

Periscope IV 

459 

Varies 

Alpha 4 



THE PROGRAMME 



require 


WATCOM C 8,0/386 Prof, 

by WATCOM 

WATCOM C 6.0/386 Is 100% 
ANSI C optimizing compiler/ 
runtime library for Inlet's 80386 
architecture, generating 
applications for 32-bit protect 
mode. Features Include: 
protected mode version of me 
compiler; VIDEO full-screen 
source-level debugger; MS library- 
& source-compatibility; execution 
profiler; high performance linker; 
graphics library; SAA compatible. 
UST: $1295 PS Price: $1155 
FasiFwcU 1044-005 


HLJaak Release 2.0 

by Inset Systems Inc, 

HLJaak 2.0 is a graphics 
conversion and capture utility that 
translates more than 36 graphics 
file formats, HUaak provides 
batch conversion capability from 
the DOS command line or from 
the user Interlace, Supported 
formats Include GEM, PICT l&lf, 
CGM, HPGL, PIC, DXF, PCX, 
MAC, TIF, and support for more 
than 16 group 3 fax devices. A 5K 
pop-up provides capture function 
of text screens, graphics screens 
and laser printer output. 

UST: $199 PS Price: $149 

Fast Fa* is 1035-003 



NewWave 

by Hewlett Packard 


Graphical software environ¬ 
ment which integrates PC ap¬ 
plications. Allows users to 
link and combine information 
such as text, numerical data, 
and graphics from multiple 
applications. Automatically 
record work across applica¬ 
tions and perform tasks at 
any time and date. 

Requires Microsoft Windows 
3.0 and 80286/386. 

LIST: $195 PS Price: $H5 

FastFaxts 3093-001 


r 


Act now for a $25 rebate 


n 


Buy HP NewWave between 5/1/91 and 8/30/91, then send this 
coupon, original product registration card, and your sales 
leccipt to HP Program Awards Center, RO. Box 59058, 
Minneapolis, MN 55459-0058. Must be postmarked by 9/6/91.* 
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1 - 800 - 421-8006 











































more than just products... 



OpenAda UNIX 

by Meridian Software 

Validated (ACVC) 1.11) Ada 
compiler. Includes integrated com¬ 
piler environment, program optimizer, 
make utility, source level debugger, library 
manager tools, and more. 

Supports AT&T System V UNIX. 

For further information call Meridian at 714-727-0700, 
To order call: 800-421-8006 

LfST: $299 PS Price: $279 FastFaxts 1222-017 


by Within Technologies 
REALIZER"' is the Complete 
Application Development 
Environment for Windows. 
REALIZE Ft* 1 combines a structured 
superset of BASIC extended bo 
access Windows object resources 
with Programmable Application 
Tools™, such as charts, spread¬ 
sheets, forms, animation, and a 
command scheduler. The integrat¬ 
ed debugger, visual form designer, 
support for DDE, DLLs, and serial 
communications, and unlimited, 
royalty-free run-time make 
REALIZED™ the Windows 
development solution. 

LIST: $395 PS Price: $349 

FaslFaxts 5022-001 


REA 


ZER 



Derive 2.0 
by Soft Warehouse 

Derive, A Mathematical Assistant is a 
menu-driven syrribolc malh system. H 
gives problem solvers the freedom to 
explore different approaches as it 
eliminates the drudgery and mistakes of 
hand calculations As easy to use as a 
pocket calculator, Derive does symbolic 
& numerical equation solving, exact ft 
approximate arithmetic to thousands of 
digits, calculus, trigonometry, and 
matrices. Contains a full range of 
elementary functions and a number of 
statistical and financial functions. Derive 
plots expressions in 2D ft 3D. This new 
revised and expanded version also 
provides programmability. 

LIST: $250 P® Price: S13> 

FiMFub 140-006 



WindowsMAKER™ 

Professional 

by Blue Sky Software™ 

The fastest way to create MS- 
Windows applications in C. 
Generates the Windows ,EXE w/ 
complete source ft production files 
(no royalties]. Just Point & Click to 
define the windows user Interface, 
Lets you animate your design to 
Instantly test look & feel ana make 
changes on the fly without needing 
to compile. Custom code is 
per served during code regenera¬ 
tion. This Is the power-user 
version of the best-seller 
WlndowsMAKER with a lot of 
added functionality. 





GFA BASIC 

by GFA Software 

Includes 500+ commands tor 
writing BASIC applications under 
Windows. Supports clipboard, 
DDE. foreign DLLs, and dialog 
boxes. Contains standard 
graphics functions for porting to 
DOS. Indudes math library wtm 
algebraic, statistics and 
trignomeirlc functions. Supports 
strings and arrays larger than 
64 K. 

Available tor DOS, 

LIST: $395 PS Price: $349 

FastFaxts 5005-003 


SoftProbe 66AX 295 

Sou rear 466 w/BtGS preproc. 149 
Trapper 169 

DEVELOPMENT TOOLS 

Al (Clear 269 

A3MFLOW Prof, 179 

Buzzwords dAN ALYST Gold 199 
C-DOC 179 

Charge 95 

CLEAR+forC 179 

Codan 349 

INSIDE! 119 

Install 219 

INSTAL IT w/source 239 

MKS Make 129 

MKS RGS 175 

PC-Um 115 

Plink/LTG 439 

PolyMake 159 

PVCS Professional 439 

.RTLINK Plus 419 

Sou rearer's Apprentice Prof. 459 
The Documentor 229 

TUB 5.0 Version Control 125 

EDITORS 

BRIEF Call 

Cheetah 75 

dBrief 119 

Emacs 279 

Epsilon 175 

KEDIT 139 

Sage Professional Editor 249 

SPF/PC - V2.1 195 

Vedit + 159 


FORTRAN 


F77L FORTRAN 

549 

Microsoft FORTRAN 

309 

RWFORTRAN 

499 

Watcom FORTRAN 77 

449 

GRAPHICS 

Essential Graphics v3.Q 

349 

GFX Graphics Library 

139 

Graphic 

410 

graphics-Menu 

165 

GSS Graphics Devi Toolkit 

899 

HALO 

279 

MetaWI N DOW/P LU S 

369 

PCX Effects 

95 

PCX Programmers Toolkit 

229 

Victor w/source 

279 

VID and DIG Graphics 

249 

Z-Phlgs Lite 

169 

Z-Phlgs Professional 

769 

HARDWARE 

2087-20 

329 

60387-33 

675 

Boca 1024 VGA 

219 

FasMath 83087-16 

359 

Logitech Mouse 

100 

Model 200DL UPS 

169 

Model 450AT UPS 

329 

ST-251-1 

339 

ST-4096-1 

639 

OBJECT-ORIENTED/C++ 

Borl and C++ 

379 

M++ 

279 

Smalltalk/V 

79 


SHOP 1-800-421-8006 
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dBXL 

by Word Tech 

A superior alternative to dBASE, 
dBXL relational database is an 
easy to use interpretive environ¬ 
ment adding extended language 
(XL) features to the dBASE 
language. It includes WordTech 
FL&H Relational Report Writer, tun 
dBASE compatibility {flies & 
syntax), and special menus for first 
time database builders. Also has 
memory swapping, advanced 
memo field handling, macros, true 
windowing multi-dimensional 
arrays, graphing and EMS support. 
Requires 440K memory. 

LIST: $249 PS Price: $179 

FasfFaxto 971417 


OlllBCTGtoFHICS 








ObjectGraphics for Turbo | 
Pascal 

by Whitewater Group 
ObjectGraphics is a high-level, 
object-oriented graphics library 
that extends the capabilities of the 
ObjectWindows™ class library. It 
provides a complete object- 
oriented solution to graphics 
programming under Microsoft 
Windows for Pascal and Actor 
developers. 

\ LIST: $195 

Introductory Offer: $99.99 
Source Code: $29.99 
.i Fast Fasts 800-033 


Zinc Interface Library 175 

C++ Science 8 Engineering 895 

OTHER PRODUCTS 

BlueMAX 149 

Carbon Copy Plus 159 

Dan Brlckiin's PageGarden 89 

Fast! 89 

FastBack Plus 159 

Row Charting III 199 

Grasp 319 

HEADROOM 89 

HUaak 149 

LapUnk III 129 

Link & Locate ++ - ROM MSC 295 
Mace Utilities 99 

Math Advantage 475 

Norton Anti-Virus 119 

Norton Utilities 5.0 149 

pcANYWHERE IV 159 

PC Tools Deluxe 7.0 149 

PC KWIK Power Pak 119 

Pre Cursor 89 

Remote^ 139 

SpInRIte II 89 

System Sfeuih Pro 109 

Time$ heel Prof. 145 

Turbo EMS 89 

PASCAL 

MetaWare Prof. Rascai 439 

Microsoft Pascal 199 

Quick Pascal 69 

Turbo A5YNCH PLUS 159 

Turbo Pascal 6.0 107 

Turbo Professional 109 

TEXT SCREEN ADD-ONS 

C Worthy w/Forms w/ARCH 379 

Greenieaf DataWlndows 339 

HI-SCREEN XL Professional 289 

Lexical Resolution 199 

MEWEL Window System 279 

POWER SCREEN 129 

Vitamin C - source, menus 369 

VC Screen - painter 139 

Vermont Vlews Obj. + source 819 

UNDC/XENIX 

C++ for Unix 386 439 

Computer innovations C++ 475 

db_F ILE/RETR EVE MU 569 

ESIX Systems 


ESIX/V Rel4 Dev, (2 user) 1229 
EStX/Vunitd 1595 

Informix SQL Varies 

Interactive Systems 
Architech Applic, Platform 729 
Architect! Appllc. Developer 1599 
Architech Wrkstn Platform 1199 
Architech Wrkstn Developed B5G 


L PI-FORT RAN 929 

M++ for Unix 379 

M++ for Unix wf source 579 

Microport V/4 Complete 1425 

Norton Utilities for Unix 269 

Santa Cruz Operations 
UNIX Operating System 559 

UNIX Development System 895 
VP/lx 429 

XENIX Operating Sys. 386 559 
XENIX Develop. Sys. 386 689 

WordTech Quicksilver 1295 

WINDOWS ft OS/2 

ACTOR 225 

ACTOR Professional 449 

BRIEF for OS/2 Call 

Case: PM (for C or C++) 1699 

Case: W Corporate Version 969 

Cjalk/Views 419 

C-Trieve/Windows 385 

dBFAST/WindOWS 395 

Graphics Server SDK 45S 

Instant Windows 479 

KnowledgePra Windows 589 

MS Windows V3.0 119 

MS Windows DDK V3.0 365 

MS Windows SDK V3.0 365 

Multiscope OS/2 Debugger 349 

Muitiscope Windows Debug. 315 
Object/1 695 

ObjectVlsion by Borland 379 

OS/2 PM Toolkit 1.2 369 

ProtoGen 189 

ProtoVlew 675 

Smafltalk/V PM 435 

Tempo for Windows 1.1 69 

ToolBook 349 

Windows Maker 715 

Windows Maker Professional 895 


GET ONLINE WITH 

THE PROGRAMMER'S SHOP Electronic Catalog 

Browse through The Programmer'* Shop Catalog right from Your PC 

Get up-to-date product and pricing information for Ihousand? of software programs 
1mm loading publishers. Whether you're looking lor application! software, 
programming languages, or development looh, The Progranwner'i Shop ifcranfc 
Cjfjtog'wili meet your needs. NOW ON: 


CompuServe 


fn the Electronic Mall Section, now with no online 
usage costs. Type GO PS. 


BIX 


The Byte Information Exchange. To access, call their host 
computer In the Boston area at 617-861-9767 or via Tymnet, 
For further information, call 800-227-2983 (in NH and outside 
the US. call 603-924-7681), 


DELPHI 


To sign on, dial 1 -800-365-4636, when connected press 
RETURN once or twice, at PASSWORD, type PSC and 
press RETURN. For more Information, call 800-544-4065 or 
617-491-3393. ____ 



After Dark for Windows 

by Berkeley Systems 
Save screen with over 35 
displays - Aquatic realm. Flying 
Toasters, Logo, Messages, 
Puzzle, Randomizer, 
Multimodule, or create custom 
screen saving art. Also 
features password protection 
and sound 

LIST: $199 PS Price: $189 
FustFaxX 3659-001 


Sourcerer's Apprentice- 

Version Control for the ProTtssfoo«l 

by Solution Systems 

From the company that brings you 
BRIEF: version control with single 
keystroke accessibility from 
BRIEF. Sourcerer's Apprentice 
tracks all changes, who made 
them, when, and why. Easily 
recreate or combine previous 
versions of code. Experiment 
freely. Sourcerer's Apprentice can 
always bring you back. Teams 
take note: Sourcerer's Apprentice 
prevents simultaneous updates to 
the same flies, 

U5T;$499 PS Pries: S4S9 


FostFoxt i 732-137 



TIIG 


E1& SHOP 1-800-421-8006 










































THE PltOGllAMMElfc SHOP 

800 - 421-8006 


National Accounts 
800 - 446-1185 


90 Industrial Park Road, Hingham, MA 02043 • Canada 800-446-3846 • Mass. 617-740-2510 • FAX: 617-749-2018 
Credit card orders processed only when produci is shipped. Alt prices subject to change. Trill prices will vary. 


source for solutions! 


KnowledgePro Windows 
by Knowledge Garden Inc. 

Usa KnowledgePro to build fast, 
corrplets. royaJly-frae Windows 
applications in racorri limo. Gal started 
quickly with interactive design tools. Use 
KnowladgaPro's rich. OOP languaga for 
rapid development capability and low- 
lave! control. Give your applications 
depth with h yperfext and hypermedia. 
Access ax pert-systems technology to 
create smart solutions. Use simple DOE 
commands to write intelligent Iront-end* 
lor Excel, Word and Superbase, Write 
DLL extensions 1o KntwHedgePro with 
low-level languages like Cor C++. 

Work SMART, Order KnowledgePro, 

PC Magazine "Best of 1990". 

LIST: $549 PS Ftioc: S4S9 

FmatFmx* 14I9-Q23 


Run Your 386" System 
to the MAX! 

by Qualitas 

386MAX (for 386-based machines) 1 
and Blue MAX (For 386-based 
FS/2s) give your system 
MAXimum performance with 
Windows™ 3,0 support. Exclusive 
technologies include FfexFrame, to < 
load more programs into high DOS 
than any other memory manager, 
and instancing , which allows many 
resident programs to run reliably 
under Windows. 

UST PS FmsiFexl* 

3 86 MAX $130 $109 123-004 

BlueMAX $155 $139 123-010 




by Logical Solutions 

■Ha simplicity it completely misleading. 
On the surface it often an uncluttered 
user interface.' With Commander It not 
only wil you find a Male of the art Full 
feature menu, but also the ability to: 

* reorganize the display of your menu 

■ create up to 8000 user defined 
informal ion/documentalien windows 

■ update parte of a menu even after an 
individual user has added functions ol 
Iheir own 

* utilize 2K of memory 

Being responsible for a network or other 
groups, can you afford nol to try this 
package? See for yourself. 

LIST: SI 50 PS Price: $15* 




ippei 

by Nantucket Carp. 

Clipper's open architecture lends 
unprecedented freedom to 
application development, Its 
language is fully extensible with 
user-defined functions and new 
user-defined commands. You can 
extend the language with routines 
written in Gltr “ ^ ‘ " 

code from 
Assembler, 

Develop applications larger than 
available memory, without defining 
overlays. Clipper's compiler 
generates stand-alone, executable 
files tor cost-free, unrestricted 
distribution. 

LIST: $795 PS Price: $550 

FastFoxts 1139403 


What is FastFaxts? 

Access literature on any of our 
products via FAX machine. FREE\ 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computer's instructions and 
enter your product's code number. Then await 
your instant print out of product literature. 


Paradox 

by Borland International 

Awarded PC Magazine's 
"Editor's Choice* for LAN 
database management 
systems and “Best in its 
Class" by infoWorld (among 
other awards), Paradox is 
the best choice for all your 
database management 
needs and now has SQL 
connectivity. 

■ With its powerful Query-By- 

Example (QBE), vou can 
ask complex, ad noc 
questions about your data 
without the need for 

programming. Just indicate with a checkmark the examples of 
data you want and get an Immediate answer. Create multi-table 
forms and reports to solve your business data entry problems. 
Cross tabs help you pinpoint trends and relationships within the 
data. And fully integrated presentation graphics are just a 
keystroke away. 

PAL, the Paradox Application Language is a powerful, full- 
featured development language for programmers to develop 
mission-critical custom applications. It is part of a complete 
application development and prototyping environment Other 
components include the Data Entry toolkit for creating 
sophisticated data entry programs and the Personal Program¬ 
mer to generate applications without requiring programming. 

Paradox is rated #1 in its network capabilities and allows users 
to read, write, and modify data simultaneously. Automatic 
record and file locking ensure data integrity in a multiuser 
environment 

Paradox 3.5 is "SQL-ready* to be used with Paradox SQL Link 
to access data on mini or mainframe computers* To the 
Paradox user, the access is transparent - no need tor learning 
SQL! (SQL Link sold separately.) 

Whatever your database needs, Paradox is the database you 
need for immediate power. 

UST: $795 PS Price: $550 

FastFaxis 777-104 
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Now your soft fonts will 
be ready and waiting for you... 



See us at PC Espo> Booth #346 


PACIFIC 


A yawn_A long, heavy sigh. Once 

again you're ready to print but your soft fonts 
aren't. Because somewhere in the realm 
between your computer and LaserJet® printer 
they're slowly downloading. So you wait. 


At Pacific Data Products we know that 
there's only one way to get soft fonts that are 
easy to use and don't require downloading— 
by storing them in a special type of printer 
cartridge. That's why we've created the 
FontBank Cartridge 1 " for the HP LaserJet 
family of printers. 

The FontBank Cartridge contains a brand 
new kind of memory where you can store your 
favorite soft fonts. It's different from your 
printer's memory because what you store in it 
doesn't disappear when the printer is turned 
off. You can even remove the cartridge from 
one printer and put it in another without 
losing fonts. So once you've downloaded your 
soft fonts with our simple installation pro¬ 
gram, you'll never need to download again. 
And you'll know exactly which fonts are 
residing at your printer. No more guessing. 

No more surprises. Even after the cartridge 
has been programmed it's easy to add or 
delete fonts as often as you wish. 

The FontBank Cartridge requires no extra 
printer memory and is compatible with 
virtually all bitmapped soft fonts. If you own a 
LaserJet 111, HID, or 11IP printer you can use 
PCL5 scalable fonts. And, we've included 
printer drivers for today's most popular 
software applications. 

If you'd like your soft fonts ready and 
waiting for you, call your nearest dealer 
or contact Pacific Data Products at 

9125 Rehco Road, San Diego, 

CA 92121 (619)597-4631 
FAX (619) 552-0889. 


FontBank Qmndjte is 0 inuiwrmrk Of Piidfte Dnta Product*, fnc, HP And LaserJet air registered trademarks of 
Hewteft-Padtand Co. All other company andpnoduct names are trademarks or registered trademarks of the 
company or manufacturer respectively EUROPEAN HEADQUARTERS; Switzerland Tel (41) 22412650, 

Fax(41.) Z2-41B6HZ <01991 Pacific Data Products, Inc. 
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FEATURE 



The Right Graphics 
Tool for the Job 

To paint to draw-perehance to publish? What’s the difference between all those graphics 
programs, and which should you be using for your projects? 

G- Armour Van Horn 



Rasters and Vectors 
All software products that produce graphics ele¬ 
ments can be divided into those that work with 
raster images or bit maps (i.e., arrays of dots 
that have color assigned to each of them) and 
those that edit or create vectors (i.e., lines). 

Raster devices are like a TV screen—every 
dot is represented by a value in a map of the 
screen. Paint programs, scanners, and screen- 
capture utilities all produce raster files. A vec¬ 
tor, on the other hand, is a mathematical con¬ 
cept defined by a starting point (expressed as a 
coordinate set), a direction, and a length. When 
you draw lines with a pen, you are essentially 
using vectors; and this is true of drawing pro¬ 
grams, CAD programs, and digitizing pads. On 
a raster device, two side-by-side points on a 


S uppose you have to do a drawing, or create a floor 
plan, or design something on your computer. What 
software do you use? Often, you use whatever you 
happen to have handy—whatever program you’re fa¬ 
miliar with that will get the job done. But is it the best tool 
for the job? 

The range of traditional tools for creating illustrations, 
plans, or publications (e.g,, pens, brushes, and rulers) has 
always been great. The advent of computer graphics tools 
has complicated matters, however, and software advertising 
that makes each product look as if it’s capable of doing all 
things for all people hasn’t made life easier. No single tool 
will produce all projects well; it doesn’t matter how won¬ 
derful your hammer is—you need to cut boards 
as well as pound nails into them. 

There are several categories of tools available 
for creating graphics elements. Each is analo¬ 
gous to a group of traditional tools, and each has 
added features that were once done only in the 
darkroom or at the print shop. 


diagonal line are actually mapped one full row away; on a 
vector device, they are mapped side by side. 

A program may use all rasters, all vectors, or a combina¬ 
tion of the two. Artwork that you scan into your system 
starts as a raster image and usually ends with raster devices. 
Most laser printers, including PostScript and Printer Com¬ 
mand Language printers and their clones, accept vector in¬ 
formation, although it all becomes raster information at the 
page or imaging drum. Illustration software can include bit 
maps when printing to such devices. CAD systems that drive 
plotters or numerical-control machine tools start and end 
with vectors. 

Raster images exist only at one resolution. If the original 
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image is at 72 dots per inch, it will always have that resolution, 
even if you display it at another resolution. Resizing a bit map 
can result in interference patterns (called moire) between the 
dots in the original and the available dots at the new scale. This 
happens if the reduction of the image is not an integer propor¬ 
tion (say, one-half or one-quarter) of the original size. 

Vector files, on the other hand, are displayed at the resolu¬ 
tion of the display device: 72 dpi on-screen, 300 dpi on a laser 
printer used for proofing, and 1270 dpi or 2540 dpi on an 
imagesetter, A vector image will always be as well defined as 
the capabilities of the display or output device. 

While raster images may be easier to produce in some cir¬ 
cumstances, their commercial use is limited to situations in 
which you know the final resolution or when you are editing at a 
much higher resolution. 


Painting with Bits 

_ Pai nt appl ication s work w i th bit- mapped graph- 

y\ ics and can manipulate individual bits or small 

ranges of bits. These programs (e.g., Mac- 
Paint) were the first graphics programs avail- 
^ able for microcomputers and were fairly crude 

- (although they’ve improved over the years). 


The output resolution and scalability are generally limited to 
the resolution of the original image. 

Such software is analogous to oil and acrylic paints, pastels 
and charcoals, and air brushing; in fact, tools such as these are 
part of the toolbox in paint software. These applications sug¬ 
gest themselves first to any design that would have been ren¬ 
dered in one of these traditional tools {and the files produced 
are certainly less fragile than pastel sketches). Although illus¬ 
tration software would be a better choice for designing a logo 
for reproduction, because of seating difficulties, a paint pro¬ 
gram would be the quicker way to experiment with a new com¬ 
pany logo. 

Text handling in paint programs tends to be primitive, but it 
is still more flexible and easier to use than the way text was 
traditionally added to drawings—either by photographic meth¬ 
ods in the darkroom after the artist was through or by rubbing 

down transfer lettering. 


BYTE 


ACTION SUMMARY 


For many one-shot illustra¬ 
tion projects, a simple paint 
program will suffice. Drawing 
programs are helpful for re¬ 
peated tasks or those that re¬ 
use elements. If you are de¬ 
signing something that you 
plan to build, you owe it to 
yourself to consider a CAD 
package. Desktop publishing 
and presentation packages 
are invaluable if you do those 
sorts of tasks often. 


If you're going to add a 
lot of text to a piece, it’s 
probably best to trans¬ 
fer the graphics to a 
page-layout program. 

Unlike a rendering 
made by a traditional 
paint tool, which was 
usually continuous tone 
and could be repro¬ 
duced only after photo¬ 
graphic processes re¬ 
duced it to a halftone, a 
bit-mapped element al¬ 
ready consists of spots 
on a grid. Scaling it to 
match output require¬ 
ments can be a prob¬ 
lem, though, and each 
program imposes its 
own limitations. 

Beyond the high end 
of paint programs lies 
image-editing software 
(e.g., Silicon Beach's 


Digital Darkroom, Adobe Photoshop, and Letraset's ColorStu- 
dio). These were developed specifically to manipulate the 
images produced by scanners and to operate at relatively high 
resolution. The main limitation to their use is that output files 
are huge and you need the fastest processors to get reasonable 
performance. 

Before computers came along, very few people could do 
photo retouching. It was handwork requiring a great deal of 
skill. But image-editing software lets you remove offending ob¬ 
jects from scanned photographs or combine elements from two 
different photographs. 

You “lasso” a section with an imperfection and fill that area 
with smooth color or blend the contents of the area to reduce the 
impact of the flaw. Travel brochures, for instance, have always 
had power lines retouched out of photographs—a practice that 
will probably become more common as more computers are 
equipped with this software and users gain experience. This 
capability allows fascinating creative possibilities but has 
raised some spirited ethical discussion in the newspaper and 
magazine worlds. Image editing isn't ever going to be a “killer 
app” like spreadsheets or word processing, but it will sell a lot 
of disk drives and other mass-storage devices. 

Because of the high resolution of these files, you need to 
choose halftone resolution and angles that do not result in moire 
patterns. You may need to do significant experimentation, 
though, to get the best results. 

Drawing a Line 

Drawing programs (e.g., MacDraw) work with 
vector graphics but can import bit maps for 
tracing (explained below) or as a component to 
be placed in the graphic. Drawing files are 
small and relatively simple, and work is scal¬ 
able, with resolution limited only by the output 
device you select. 

Most drawing programs on the Mac or under Windows sup¬ 
port PostScript output directly and as Encapsulated PostScript 
(EPS) files, which you can place in layout programs. The Mac¬ 
intosh programs provide excellent handling of unmodified text 
through fonts installed in the system. The latest versions of 
these—Adobe Illustrator and Aldus FreeHand—even let you 
convert fonts to editable outlines. This is handy if, for example, 
you want to import just a few letters and edit them to create a 
company logo. 

Windows drawing applications (e.g., Corel Systems 1 Corel- 
Draw, Computer Support's Arts & Letters Graphics Editor, 
and Micrografx's Designer) include font outlines, but you 
should treat them as individual graphics elements rather than as 
type. The result is great flexibility in modifying type shapes, 
although adding a signif icant amount of text to an illustration 
can slow you down when it comes to redrawing the screen and 
printing the image. 

Drawing software works with single drawings; you can use 
them as single-page layout programs in some cases. You can 
usually create a page larger than the printer and let the software 
break the large image into tiles that each fit one page. Software 
that supports this shows the page breaks on-screen when deal¬ 
ing with drawings larger than a single page. Unfortunately, the 
actual page sizes are not easily controlled by the artist. 

File formats used by drawing programs can be frustrating. 
You can transfer EPS files between platforms, but you can’t 
edit them—unless and until something called “Editable Post¬ 
Script” (a proposal made by Adobe's John Warnock) becomes 
available. Windows programs can pass vector information as 
Windows metafiles through the Clipboard or as actual files. On 
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At 9ms, 
This Should 
Be On 
TBe Cover. 


Stop the presses, call the editor 
Now you can get more speed, 
more room, more power, more of 
everything- Except price. 

Presenting the Hardcard II XL™ 
A 9ms hard drive designed for 
286/386 systems 

Now heres the news. The New 
York Times says Hardcard II XL 
offers “more speed than regular 
drives for a comparable price ” 

And the numbers confirm this. 
9ms effective access time 1 and 
14 MB per second transfer rate 2 
mean your system runs 8 to 9 
times faster than standard hard 
drives. With 50 or 105 MB capac¬ 
ity, you have enough room to run 
Windows™ 3.0. 

There’s also a two year warranty 
and a level of service and reliabil¬ 
ity our customers (and PC Maga¬ 
zine *) tend to brag about. 

All this for about the same price 
as the standard old 28ms drive. 

Nice cover. 

For your nearest dealer, 
call 1-800-624-5545. HUS#* 


THE 9ms ERA 



HARDCARD // XL 


*PC Magazine service and reliability survey ranked 
Plus Development #1. September 25,1990 

Circle 227 on Inquiry Card. 
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Tips for Professional Publications 


I f you're in the business of produc¬ 
ing professional publications, here 
are some criteria to keep in mind 
when choosing graphics tools. 

Input Format 

If you are going to start a project from 
scratch, input format is really not an 
issue. Bul if you have large amounts of 
graphics or text already prepared, their 
format can and should influence your 
software choices. 

For example, if you have good illus¬ 
trations available as reflective art (as 
opposed to slides or film, which must 
be backlit) and the text is in WordPer¬ 
fect, your most likely path is to scan the 
illustrations, touch up scanning arti¬ 
facts (and possibly add some text) in an 
image editor, and import the bit maps 
and text into a desktop publishing pack¬ 
age such as Aldus's PageMaker. 

Output Needs 

Your final output needs may dictate the 
tool you choose. Illustration software 
doesn't normally support oversize elec¬ 
trostatic plotters, CAD software doesn’t 
commonly output to slide cameras, and 
paint programs never operate milling 
machines. On the other hand, CAD and 
illustration software can drive vinyl 


sign cutters, which are really specially 
adapted pen plotters. 

Modularity 

If you're going to reuse images, you 
should produce them in a format com¬ 
patible with the greatest number of pos¬ 
sible destinations. This makes it easier 
to use the images for other purposes and 
makes slower hardware more useful . 

For example, if you create a graphic 
with illustration software using Encap¬ 
sulated PostScript and place it in a pre¬ 
sentation package, it will be available 
for you to use in other programs. That 
won't necessarily be true if you create it 
in the presentation program. 

Step and Repeat 

One of the classic printer's tasks is to 
take a single image and reproduce it on a 
sheet several times: Business cards, 
bumper stickers, and concert tickets are 
all primed in this way. 

Either bit-map or vector software lets 
you select and move an object or compo¬ 
nent, but the vector options let you enter 
the movement numerically. When this 
is done in concert with a duplicate or 
clone command, step and repeat ceases 
to be an expensive outside process and 
becomes an easy option in illustration or 


CAD software. You can also do it in 
page-layout software by placing multi¬ 
ple copies of a graphic or text block. 

Mass Storage 

Computer graphics tools have changed 
the ease of storing and recycling indi¬ 
vidual graphics elements. If you have 
ever priced a 25-drawer, 25- by 37-inch 
storage unit (Foster Manufacturing lists 
one at $ 1715), you won't wh i mper about 
the cost of a 600-megabyte hard disk 
drive. If you've ever needed to reprint a 
brochure, only to find that the screened 
stat of the customer standing in front of 
his building is dirty (or stolen for some 
other job)—and the photographer is re¬ 
tired and the customer is in London and 
the deadline is tomorrow—the ability to 
resend that file to an imagesetter or ex¬ 
port a copy of the scanned and cropped 
photograph is priceless. 

Similarly, cataloging and archiving 
engineering drawings is more easily ac¬ 
complished with disk files than with 
fragile vellum. And multiple revisions 
do not result in increasingly tattered 
originals, while the operating system 
keeps track of revision dates for those 
who might forget. Don't be chintzy with 
hard disk storage if you're going to be 
storing a lot of images. 


the Macintosh, the PICT format serves the same purpose. 
Adobe Illustrator is the closest thing to a cross-platform stan¬ 
dard, because it is available on the Macintosh and PC compat¬ 
ibles, and because several other packages read or output files in 
Illustrator format. 

What if you want to incorporate a scanned image of an object 
{say, a logo) into a drawing program and then manipulate it— 
change it in some way. You need a tracing tool. Tracing soft¬ 
ware detects the edges of images in a bit map and generates 
either Bezier or polygonal curves, which you can then edit 
using illustration software. This is essentially the way design¬ 
ers used to copy logos from a business card to a brochure, for 
example; they blew the image up as far as it would go, dropped 
a sheet of tracing paper over it, and started tracing. 

The human eye, though, has a much better ability to dis¬ 
criminate the edges of an image than does the average computer 
tracing tool. Every variation in a line that the scanner sees pro¬ 
duces Bezier control points. Low-contrast images cause the 
tracing program to find additional shapes that your eye won't 
even see. Several times, I have scanned an image for tracing 
and subsequently removed over 95 percent of the points gener¬ 
ated by the tracing software. Although the ability to trace a bit 


map is very helpful in the course of developing an image, you 
generally won't be able to use such images directly. 

What's the upper limit on what you can do with a drawing 
program? Suppose you're remodeling your home. For sketch¬ 
ing room designs and deciding about furniture placement, il¬ 
lustration software is a natural extension of the proverbial nap¬ 
kin and baek-of-envdope drawings. To produce final drawings 
for a contractor, though, you need a CAD program. Carpenters 
and building inspectors need that “real world” base. 

Designing in the Real World 

Like illustration software, CAD software 
works with vector information, but the coordi¬ 
nates are based on physical entities in the real 
world (e.g., inches and feet), rather than purely 
on graphics entities in the hypothetical world of 
a drawing. Unlike the options mentioned earli¬ 
er, CAD software is designed to let you extract the vector infor¬ 
mation to nongraphics equipment—such as drills, mills, and 
routers—for computer-assisted manufacturing. 

Text handling in CAD programs is traditionally dismal, al¬ 
though this is changing, due, partly, to the influence of the 
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DUE TO 1HE STRONG GRAPHIC CONTENT 
OF THIS PROGRAM, USER DISCRETION IS ADVISED. 






“W T" don't want to 
m/ infringe on anyone’s 

V T freedom of expression. 

Limit the number of But Charisma gives 

fonts used to no more , 

. you so many graphic 

man two per pres / 1 ° r 

emotion. Be consistent possibilities in one 


powerful, Windows- 


ond use underlines, 
italics or bold type for 
emphosis. compatible program, 

we felt a warning was necessary. 

Once you try it, you'll understand 

why Charismas extensive word and 

data charting functions, 

real drawing capabilities 

and total user control 

make it the most complete 

graphics solution for 

business. Unfortunately 

some people have trouble 

resisting the temptation to use every 

Charisma feature on every 

presentation. That’s understandable. 

When you have 

access to 16.8 

million colors, 

more than 40 fully 

editable fonts, 

thirteen drawing 

tools, a library of 

2J00 clip art Break out informnfkm 

images and the logically and understandably 

ability to turn any «*■'**■«*■»»* 
Then m ihe H armony Palette 

graphic element f or 0 unifying blend of just 
the right colors. 


into a bullet, its easy to get a little 
too enthusiastic. 

h’s just as easy to get overly 
excited about the way Charisma lets 
you assemble entire presentations 
without switching between word 
processing, graphics and spreadsheet 
programs. Plus you see the results of 
your creativity immediately since 
Charisma doesn’t make you go back 
and forth between text and graphic 


Add visual interest and keep audience attention focused with freeform 
illustrations or custom edited clip art. One graphic per chart works best. 

screens. And with more than 30 
import and export filters for graphic 
formats—including Harvard 
Graphics—Charisma gives you more 
power and control than ever before. 
But you shouldn't expect any less 
from a program designed specifically 
to take full advantage of the Windows 
environment. Now, even without 
overdoing it, you can output the most 
provocative business graphics you've 


As you lay aul word charts, use a template that provides 
maximum readability. Add spark to presentations try turning any 
graphic element, even your company logo, into o bullet. 

ever seen to 35mm slides, overheads 
and handouts. Or make your point 
with SlideShow, Charisma's 
on-screen graphics 
presentation utility 
that includes dozens of 
transition effects. 

Its strong graphic content 
prompted InfoWorld's Michael j. 
Miller to say “Charisma offers the 
greatest flexibility in creating and 
editing charts that I’ve seen,” 

We think you’ll agree. 

Call 1-800-733-3729, ext. 5050 
(3710 in Canada) for your free 
working model of Charisma*. 
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Adobe Illustrator 

3*01....$595 

Adobe Photoshop 

1*07. $895 

Adobe Systems, Inc. 

1585 Charleston Rd, 

P.0, Box 7900 
Mountain View, CA 94039 
(800) 833-6687 
Circle 1135 cm Inquiry Card* 

Aldus FreeHand 3*0, .$595 
PageMaker for 

Macintosh 4.01.$795 

PageMaker for PC 

4.0. $795 

Aldus Corp. 

4 1 1 First Ave. S 
Seattle, WA 98104 
(206) 622-5500 
fax: (206) 343-4240 

Circle 1136 on Inquiry Card. 


Arts & Letters Graphics 

Editor 3.1. .,$695 

Computer Support Corp, 
15926 Midway Rd. 

Dallas, TX 75244 
(214) 661-8960 
fax: (214) 661-5429 
Circle 1137 on Inquiry Card. 


Charisma 2.0.$495 

Designer 3,1 $695 


Micrografx, Inc, 

1303 Arapaho 
Richardson, TX 75081 
(800) 733-3729 
(214)234-1769 
fax: (214) 234-2410 
Circle 1130 on Inquiry Cord. 

ColorStudiol.il.$995 

Letraset Graphic Design 
Software 

40 Eisenhower Dr. 
Paramus, NJ 07653 
(800) 343-8973 
(201) 845-6100 

Circle 1139 an Inquiry Card. 


CorelDraw 2,0.$695 

Corel Systems Corp, 

1600 Carling Ave. 

Ottawa, Ontario, Canada 
K1Z8R7 
(613) 728-8200 
fax: (613) 761-9176 
Circle 1140 on Inquiry Card, 

Digital Darkroom 

2.0.*.$395 

Silicon Beach Software, 

Inc. 

9770 Carroll Center Rd., 
Suite J 

San Diego, CA 92126 
(206) 628-2320 

Circle 1141 on Inquiry Card. 

Mode! 502 Classic 
25-drawer slim-line 

cabinet...$1715 

Foster Manufacturing 
414 North 13th St. 
Philadelphia, PA 19108 
(800) 523-4855 
Circle 1142 on Inquiry Card. 


Time Arts, Inc. 

1425 Corporate Center 
Pkwy, 

Santa Rosa, CA 95407 
(707) 576-7722 
fax: (707) 576-7731 

Girds 1143 on Inquiry Card, 

PerForm Pro.$495 

Delrina Technology, Inc. 
1945 Leslie St. 

Don Mills, Toronto, 
Ontario, Canada 
M3B2M3 
(800) 268-6082 
fax: (408) 356-9570 
Circle 1144 on Inquiry Card, 

PowerPoint far 

Macintosh 2.01..$395 

PowerPoint for 

Windows 2.0 .$495 

Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 883-8101 

Girds 1145 on Inquiry Card, 


Macintosh. Another factor influencing text handling is the 
growing use of vinyl sign-cutting plotters. These are modified 
pen plotters, in which a cutting tool is used in place of a drawing 
pen and pressure-sensitive vinyl is used in place of paper. The 
plotter cuts letter shapes and symbols in the vinyl. You peel the 
background away and apply the resulting image to form a sign. 

These specialized plotters can be as expensive as laser 
printers ($1500 to $15,000) but can be useful in certain set¬ 
tings. Signs that are produced in large volumes are normally 
screen printed using art that is blown up from an illustration—a 
process that involves the expense of photographic film and 
screen preparation. But if you often need signs in small quanti¬ 
ties, the combination of CAD software and a sign cutter could 
save you money. 

CAD software also offers the best and most natural environ¬ 
ment for digitizing tablets. If you are using a tablet to perform 
tasks such as copying objects from blueprints or transferring 
rough drawings into the computer, CAD software reads exact 
coordinates, whereas paint software just maps from the sides of 
the image. (Interestingly, Time Arts’ Oasis, a Macintosh paint 
program, works with digitizing tablets to let you vary the ex¬ 
pression of your input—such as the width of a line—depending 
on how hard you press on the tablet.) 

CAD software supports the widest range of output devices, 
and most CAD software (including PC software, programs on 
most Unix systems, and even CATIA—which runs on IBM 
mainframes) supports one of two file standards: DXF and 
IGES. Outside of CAD, only word processing software can 
transfer files across such a wide range of platforms. 

The range of applications for which CAD is used is so great 


that, in addition to the general-purpose programs, a host of ex¬ 
tensions were written either as stand-alone applications or as 
additional modules that work within the most popular CAD 
packages. For example, third-party offerings written in Auto- 
Lisp to extend AutoCAD’s range constitute a small industry. 
These include design applications for steam systems, Post¬ 
Script driver extensions, and ship building. 

Now Presenting 

If you need to do a single, simple chart or 
graph, a paint program will probably suffice. 
For larger, more frequent, or more complex 
presentations, though, you’re better off with a 
presentation package. 

Presentation programs combine limited 
drawing, word processing, and outlining utilities with strong 
connections to slide-recorder output. Such software is typically 
organized as a speech-writing tool with graphics support; each 
slide is represented as an element in an outline and as a full¬ 
screen image. 

Generally, presentation packages let you create charts based 
on the numerical data contained in a worksheet, which looks 
like a stripped-down spreadsheet. You can import data from a 
fully featured spreadsheet; or, using spreadsheets that contain 
graphing tools (e.g., Lotus 1-2-3 or Microsoft Excel), you can 
import a finished graph as an image. Micrografx’s Charisma 
and Microsoft’s PowerPoint are packages that can accept the 
underlying data or the complete graphics formatting from Ex¬ 
cel charts. Whether or not you can import graphics or text from 
other software depends on the individual program; output to 
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Dennis Ritchie, legendary 
developer of the UNIX Operating 
System, puts it very simply: "The 
reason the original UNIX operating 
system was so small and elegant was 
because we did things that we really 
wanted to do/'* 

Although conventional UNIX has 
grown (literally) beyond Ritchie's 
original vision, many people still look 
to this classic OS to do what they 
want to do. 

But not if they want realtime 
performance. UNIX has unequalled 
power as a development tool, but you 
can forget about running realtime apps 
on conventional UNIX systems. They’re 
simply too big and too slow. 

Until now. 

Presenting QNX 4.0. The UNIX 
system that’s responsive enough for 
realtime apps, small enough for PC 
platforms, flexible enough for transpar¬ 
ent networking, and modular enough 
for the most demanding configurations. 

POSIX Means Portable 

UNIX systems come in more 
flavors than Ice cream. Which is why 
IEEE's POSIX standard is now such an 
important safeguard of portability. 


At Quantum, we're committed 
to the POSIX standard, and we’ve 
rewritten QNX to give developers a 
standard OS interface they can 
depend on. As a result, QNX is now 
a true UNIX operating system—but 
not a conventional one. 

Performance At Run Time, 
Design Time, All The Time 

Only QNX combines the perfor¬ 
mance of a dedicated realtime 
executive with the time-saving 
benefits of a heh UNIX development 
environment—including a host of 
utilities, an award-winning C compiler, 
and an optional OPEN LOOK™ GUI 
package. 

QNX is Distributed 

The QNX operating system lets 
you extend the limits of any one 
microprocessor. Whether you’re 


running a network of four or 400 
machines, QNX makes it all feel like a 
single computer. 

Interprocess communication is 
network-wide, so every process can 
transparently access every resource— 
programs, files, devices, even CPUs— 
anywhere on the network. And you 
can set up your network using any mix 
of Intel-based PCs. 

Responsive Tech Support 

Only QNX's support hotline can 
put you in direct contact with the 
Technical Development team itself. 
And you'll have access to our 24-hour 
online conferencing and update 
system, where the response time to 
your questions is almost like real time. 


“If Only .- 91 

Wherever computers do serious 
work for serious people, the UNIX 
operating system has made possible a 
it of the “things we wanted to do.” 
But people who want realtime 
solutions have been waiting a 
long time to share in the benefits. 
The wait is over. 


What UNIX was meant to be. 

For more information, please phone (613) 591-0931. 



Quantum Software Systems Ltd, ■ 175 Terrence Matthews Crescent ■ Kanata, Ontario, Canada * K2M 1W8 

"•Who la the Float Dennis Ritchie?" UNIXWORLD, January 199-1. p. 46. 

QNX is a registered trademark and QNX Windows is a trademark of Quantum Software Systems ltd, UNIX is a registered trademark and OFCN LOOK is a Irademarfc of AT&T. 

Intel if. a registered trademark of Intel Corporalion. ■ 1591 Quantum Software Systems Ltd. 
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CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 

by cybex 



* No external power 

* “One-Touch" selection 

* Mix PC, PC/XT, PC/AT 
and PS/2 

* 'AutoBoot" Feature 
boots attached 
computers without 
operator intervention 
after power failure 

* Shows PC power status 


• Mouse support available 

• TTL [MDA, CGA, EGA) 
up to 600 feet away 

> VGA up to 400 feet 

• Each unit accommodates 
from 2 to B PCs 

« Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19” rack installation 


Dealar Program Availibli 

Cybax Corporation 

2800-H Bob Welece Ave. • Huntsvile. AL 35805 
(805) 534-0011 • FAX (805) 534-0010 


PC DESIGN GLIDE TO 

CHIP SETS 


Save weeks of research! Personal Computer Design 
Guide describes over 80 chip sets from more Lhan 40 
manufacturers, including the newest chips that integrate 
the processor. Chips for desk-tops, lap-tops, 
workstations, and servers are included. Use the tables 
for comparisons and the data sheets for details. You even 
get the phone numbers to call. We also offer updates, and 
the first one is included in the purchase price! Personal 
Computer Design Guide is only $139. Semi-annual 
updates $49 each. 


PR RF 1 We'll include a free copy of the pocket- 
1 Sized XT-AT Handbook by Choisser 

and Foster when you order this publication if you 
tell us where you saw this ad. Of course, this $9.95 
value is also available by itself. Or buy five or more 
for only $5.00 each. 


800 - 462-1042 

619-271-9526 


Annabooks 

12145 Alta Carmel Q., Suite 250 
San Diego, CA 9212S 


FAX 619-592-0061 
Money-back guarantee 


THE RIGHT GRAPHICS TOOL 


other packages is generally not supported except through Clip¬ 
board functions such as those provided by the Macintosh and 
Windows—and they tend to limit the size of what you can cut 
and paste. 

Unique to presentation software is the slide-sorter view, in 
which many reduced slides {sometimes called thumbnails) ap¬ 
pear on the screen. You can drag each to another position with a 
mouse T which lets you rearrange a presentation depending on 
your audience. When you rearrange the charts, the software 
automatically rearranges the outline. This would be very diffi¬ 
cult—if not impossible—to do with paint or illustration soft¬ 
ware. 

Making Pages 

Paint and illustration programs may be fine for 
simple posters, announcements, and so forth. 
But when you start combining images and text, 
dealing with multiple columns, or having more 
than a single page, it's time to move up to page- 
layout or desktop publishing software. 

Desktop publishing software combines limited drawing and 
word processing tools with powerful typographic capabilities. 
Most programs support a wide range of file formats for import¬ 
ing graphics and text—with or without formatting codes that 
you may have added during editing. Exporting files is not as 
great a concern, and you can usually save your edited text to a 
separate file for other purposes. Page-layout software is gener¬ 
ally output to a laser printer for rough or “proof” copy and to a 
high-re solution imagesetter for final copy. 

Although the most common use of such programs is probably 
for creating brochures and newsletters, the combination of their 
file handling facility and text handling precision makes them a 
natural choice for posters and high-quantity signs. Aldus's 
PageMaker and its competitors were, after all, designed specif¬ 
ically to support the printing process. 

Creating forms is a special kind of desktop publishing. For a 
one-shot project, you could use an illustration package, but a 
desktop publishing program would be more versatile. For fre¬ 
quent use, you may prefer a dedicated package such as Delrina 
Technology's PerForm Pro, which has design capabilities, 
links to dBase format, and includes other advanced features. 

Making Your Choice 

For any craftsperson, a toolbox is a very personal thing. Your 
style, your work, your finances, and your ambitions will all 
affect what goes in your toolbox. Like a carpenter with a ham¬ 
mer, saw, and ruler, you make investments in different tools 
and commit yourself to keeping those tools and your skills 
sharp. Before, the range of graphics projects you could “build*’ 
had few limitations; now, with computer options, your choices 
are even greater. Choosing among the options requires an un¬ 
derstanding of what each tool can accomplish, how each one 
operates, and the requirements of the job at hand. If you are 
involved in publishing professional-looking documents, con¬ 
straints such as input and output format will necessarily affect 
your choices. (See the text box “Tips for Professional Publica¬ 
tions’ 4 on page 126.) 

Take some time to make sure you’re using the right graphics 
tool for the project you’re doing. Forcing projects into the 
wrong mold or redoing projects because they no longer meet 
today's need are hideous wastes of time. Your time is worth 
more than the cost of buying the appropriate tool. ■ 



G. Armour Van Horn is a writer and graphics consultant . He 
can be reached on BIX as ff vanhom . ” 
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to DesignCAD 3D version 3.1: 
A Basic-like programming 
language entitled BasicGAD. 
We added new commands. 

We added hardware support 
for dozens and dozens of new 
devices We made hundreds of overall internal enhancements! We 
improved the manuals, the packaging and the speed! 

Nada Nothing. Zip. No extra charge at all. Oh f sure...our 
accountant said we could increase the price. Our lawyer said there 
was no legal reason not to charge more. A minister said we had no 
moral obligation to keep the same price! So, why didn't we raise the 
price for DesignCAD 3D version 3.1 ? Because.,.in the Great 
American Tradition we said "Aw...What the Heck. Let's see the other 
guys beat this price!" DesignCAD 3D version 3.1 sells for $399. 








. If the re-ever was-a CAD 
‘ program out .to prove ! 

' • that'AutoCAD, CADKEY,' 
VersaCAD, and other* 
$3,000 prog'rams are-. . 

• overpriced, # • ' 

. it's'DesignCAD!-** . 


Yes. We include everything! The programming language, the 
hardware device drivers (more than 450), built-in shading capability, 
hidden line removal capability, solid-object modeling capability, 
translators to-and-from other file formats, are all included! 


This is our most often asked question. We have a simple answer. 
Volume. We sell thousands of these programs each month! If we 
were to charge thousands of dollars per copy {like our competitors) 
we would restrict our sales to the professional trades only. By 
lowering our price we sell to professional architects and engineers as 
well as the ordinary individual! 

Many ordinary individuals purchase DesignCAD 3D for personal 
projects. Many people purchase DesignCAD 3D and perform CAD 
Drafting at nights and on weekends as a second job! People design 
"dream homes 11 and "widgets". The uses are limited only by YOUR 
imagination! 

Remember - American Small Business Computers also sells a 2D 
version of DesignCAD. It costs only $299! Write or call for FREE 
brochures that will help you determine which program best suits your 
need. 


r; mi oks 


I HOICK 


□acambw 11. 1990 
'trarT 


(MicroCAD News review). . 



m American 


Small Business Computers, Inc. 

327 South Mill Street ■ Pryor, Oklahoma 74361 
(918) 825-4844 - FAX (918) 825-6359 


Circle 17 on Inquiry Card. 
























What makes a 
Standard? 






SINCE MARCH 1990. THE INITIAL LAUNCHING DATE OF THE CARRY-1 BOOK-SIZE DESKTOP COMPUTER, A LINE OP CARRY- 1 PRODUCTS:GOOO SERIES* 7000 SERIES. SOOO SERIES, 
AND 9000 SERIES, HAVE BEEN RELEASED AND IMMEDIATELY RECOGNIZED AS A NEW STANDARD 

TODAY, WITH GREAT PRIDE. FLYTECH IS ANNOUNCING ANOTHER EPOCH-MAKING PRODUCT -CARRY- 1 9000 DESKSTATION. 

CARRY-I 9000 DESKSTATION. WHICH IS THE WORLDS SMALLEST DISKLESS WORKSTATION FOR LOCAL AREA NET WORKS.COMES COMPLETE WITH 0O3065X/SO206-1 6/00286-12 
MICROPROCESSOR. MATH COPROCESSOR SOCKET. UP TO 4MB RAM. AN EXPANSION SLOT FOR NETWORKING CARD, ONE PARALLEL 8c TWO SERIAL PORTS. 1024x760 VGA/CGA/ 
MGA DISPLAY. 84-KEY MINI KEYBOARD WITH 1 Ol -KEY FUNCTIONALITY. THE SYSTEM WEIGHS LESS THEN 5 POUNDS, WITH A FOOTPRINT NO LARGER THAN THE AVERAGE 
HARD BOUND BOOK (9.4* * 7.3* x 1 .8" OR 240MM > 1Q5MM * 45MM)- 


THE NEW STANDARD 


FLYTECH GROUP INTERNATIONAL 

U.S,A:TEL I?400-7277373,7277374 FAX ^400-7277376 TAIWAN: TEL ft 2-705255S.702753S FAX 9 2-7852371 .7837&70 GERM AN Y;TEL # 69-74SOB 1 ,746453 FAX s 69-749375 HONGKONGTEL # 305- T 200 FAX 
4 796-64£7 

DI5TRIBUTDH5 AUSTRALIA SIGMA DATA TEL* ei-S-8S73777 FAXt ei-3-S5730l 3 BRAZEL/PARASUAY: MICROFACE TEL 4 21 -33 50509 FAX 4 21 32SQ3S4 TEL* faotlf 4770222 FAX# C.3QEJJ 4T?32oa SELCSIUM: CELEM S.A. TEL* 32-4 1 *76434 FAX* 32-4 1-67651 5 
sgUTH AFRICA: PC MART TEL* 27-1 1230! 31 Faxb 27- T 1 -23-3240 CHILE; O A O S.A. TEL# 56 1237151 0 FAX# 50-2-404784 FRANCE- M3C TEL* 33-1-4827-1 076 FAXit 33-1 -4230-59 I 6 QEHMANY. MACftOTRON TEL* 49 66-420-6253 FAX# 40-00-423-746 
GREECE ALTEC TEL* 30- 1 8832017 FAX = 30-1 -8816137 HONG KONG PAHKLY TEL# B5Z-3G3- ! ZfiB FAX a B32-7BO-B427 HUNGAflY. MINOR TEL* 361-1 224-687 FAX B 381-1 415-656 ITALY- PRIM A TEL a 30-622-5 1 8598 FAX * 30-622-0 I 8699 ISRAEL MLLTEL 
972-3-751851 1 FAX!# 972-3-7816615 KOREA: MCCOY TEL# 03-3-7430055 FAXit 02^-7431096 INDIA; UNICORP TEL# 91-1 1-6831341 FAX# 91-1 I-631 HB7 6EETA TELB 033-3070153 FAX * 882-7240643 MALAYSIA: CQMTEC TEL#OB-3-274-B0BBFAX6 80-3274 
B9BB MEXICO: THIQNICA TELf 03-53591821 FAX# 52-3-2521447 NORWAY 5EPJ5TEL# 47-Z-7ZZ-DIO FAX# 47-2-722-61 5 NfiTHEHLAND; KN TEL* 31-20-85841 4 1 FAX a 3 1 -20-6597436 SINGAPORE: TRANSNIKO TEL * 65-4758406 FAX 4 65-4713803 SPAIN; 
ABACO TEL* 34-185-1 1652 FAXit 34-185-08093 SAUDI ARABIA; FIFA TEL# OE0-B3497BG FAX# B56B3302I5 SWITZERLAND; EURO SOFTWARE TEL 4 41-22-622-020 FAX# 41 -22-01 5850 UNITED K IMG DOM CENTEFlPfilS E TEL# 44-256-463754 FAX a 4 4-Z5S- 
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FEATURE 


1991 

Readers’ Choice 

Awards 

BYTE’s readers select the cream of the crop of hardware and software 
for PC-compatible, Macintosh, and Unix systems 


B YTE’s readers are among the most 
knowledgeable in the computer field. 
That’s why, in addition to our annual 
awards—chosen by our editors and pre¬ 
sented each January—we also ask you, our read¬ 
ers, what products you consider to be the best for 
daily business use. 

Here are the winners. This year, we added sev¬ 
eral new categories to our list, including Hard¬ 
ware Product of the Year and Software Product of 
the Year. The winning products range from new 
releases to tried-and-true standbys—including 
several products that won a readers" choice award 



last year. If you "re planning to make a purchase 
from one of the categories listed, it makes sense to 
check out the product chosen by our readers as the 
most useful one of its class. 

YouTI find a complete list of the winning prod¬ 
ucts, prices, and company addresses on page 134. 
Note that, because of the speed with which tech¬ 
nology overtakes us, several of the products rec¬ 
ommended by our readers have been superseded 
by newer versions. In those cases, we list the 
price for the most recent version. 

The envelopes, please. 


READERS 1 

CHOICE 

HARDWARE 

HARDWARE 


HP LaserJet Ill 
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READERS’ 

CHOICE 

SOFTWARE 


SOFTWARE 

product of 

THE YEAR 

Microsoft 
Windows 3,0 


DESKTOP COMPUTER 

Nort ligate Elegance 486/33 

MASS-STORAGE DEVICE 

Iomega Bernoulli 
Transportable 

MODEM 

Hayes V.42 Smart modem 

MONITOR 

NEC MultiSync 4D 

NETWORK ADAPTER 

Eagle NE 32 


NETWORK SERVER 

Compaq Systempro 486/33 

PORTABLE/ NOTEBOOK 
COMPUTER 

Toshiba T1200XE 

PRINTER 

HP LaserJet III 

VIDEO BOARD 

Western Digital Paradise VGA 
1024-256 


CAD/DOS 

Autodesk AutoCAD 11 
CAD/MACINTOSH 

Claris CAD 2.0 

CONTACT MANAGER/ 
PERSONAL INFORMATION 
MANAGER 

Lotus Agenda 2.0 

DATABASE CLIENT SERVER 

Novell NetWare SQL 

DATABASE MANAGER /DOS 

Borland Paradox 3.5 


DATABASE MANAGER/ 
MACINTOSH 

Claris FileMaker Pro 1.0 

DESKTOP PUBLISHER/DOS 

Aldus PageMaker for 
Windows 3.01 

DESKTOP PUBLISHER/ 
MACINTOSH 

Aldus PageMaker 4.0 for 
Macintosh 

desktop publish er/unix 

Frame Technology 
FrameMaker 3.0 
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E-MAIL/ WOR KGHOU P 

WordPerfect Office 3.Q1 

GRAPHICS/1TOS 

Corel Systems CoreJDraw 2.0 

GRAPHICS/MACINTOSH 

Adobe Illustrator 3.0 

NETWORK OPER ATI NG 
SYSTEM/DOS 

Novell NetWare 386 3.1 

NETWORK OPERATING 
SYSTEM/MACINTOSH 

Novell NetWare 1.2 


NETWORK UTILITY 

Novell LANalyzer 

OPERATING SYSTEM/ 
ENVIRONMENT 

Microsoft Windows 3.0 

OPTICAL CHARACTER 
RECOGNITION 

OCR Systems ReadRight 2.01 

PROGRAMMING LANGUAGE/ 
PROGRAM DEVELOPER/DOS 

Borland Turbo C++ 1.0 


PROGRAMMING LANGUAGE/ 
PROGRAM DEVELOPER/ 
MACINTOSH 

Claris HyperCard 2,0 

PROGRAMMING TOOLS 

Borland Turbo Debugger and 
Tools 2,0 

PROJECT MANAGER 

Microsoft Project for 
Windows 1,0 


FOR MORE INFORMATION 


Note: Versions and prices listed are the fastest available at press time , 


Adobe System*, Inc. 

Illustrator 3.0, $595 
1585 Charleston Rd. 

Mountain View, CA 94041 

(800) 344-8335 

(415)961-4400 

fax: (415)961-3769 

Circle 1105 on Inquiry Cord. 

Aldus Corp. 

PageMaker for Windows 3. 01 , 

$795 

PageMaker 4.0for Macintosh, 
$795 

4M Firsl Ave, S 
Seattle, WA 98104 
(206) 622-5500 
fax: (206) 343-4259 

Circle 1106 on Inquiry Cord. 

Autodesk, Inc. 

AutoCAD IP $3500 

2320 Mari nship Way 

Sausalito, CA 94965 

(415) 332-2344 

fax; (415) 331-8093 

Circle 1107 on Inquiry Cord. 

Borland I ntamationH, Inc. 

Paradox 5,5. $795 
Quattro Pro 2.0. $495 
Turbo C+ -h 1,0, $100-495 
Turbo Debugger and Tools 2, 0 t 
$149 

1700 Green Hills Rd. 

Scotts Valley, CA 95067 
(408) 438-8400 
fax: (408)438-0389 

Circle 1108 on Inquiry Card, 

Central Point Software, 
Inc. 

PC Tools Deluxe 6.0, $149 
15220 Northwest Greenbrier 
Pkwy., Suite 200 
Beaverton, OR 97006 
(800) 445-2110 
fax: (503) 690-8083 
Circle 1109 on Inquiry Cord, 


Claris Corp, 

CAD2.0, $899 
FileMaker Pro L0 t $299 
HyperCard2,0, $199 
5201 Patrick Henry Dr. 

Santa Clara, CA 95052 
(408)727-8227 

Circle 1110 on Inquiry Cord. 

Compaq Computer Corp. 

Systempro 486/33, 

$l6,999-$22,999 

P.O. Box 692000 

Houston, TX 77269 

(800)231-0900 

Circle 1111 on Inquiry Card. 

Corel Systems Corp, 

Corel Draw 2.0. $695 
1600 Carling Ave, 

Ottawa, Ontario, 

Canada K1Z8R7 
(613) 728-8200 

Circle 1112 on Inquiry Card, 

Eagle Technology 
(a business unit of 
Anthem Electronics, Inc.] 

NE 32, $1295 
1160 Ridder Park Dr. 

San Jose, CA9513J 
(408)453-1200 

Circle 1113 on Inquiry Card. 

Frame Technology Corp. 

FrameMaker 3 . 0 t $995-$2500 
(depending on license type} 
1010 Rincon Cir. 

San Jose, CA 95131 
(408) 433-3311 

Circle 1114 on Inquiry Card. 

Hayes Microcomputer 
Product*, Inc. 

V. 42 Smart modem, 

$599-$l 199 
P.O, Box 105203 
Atlanta, GA 30348 
(404)441-1617 

Circle 1115 on Inquiry Cord. 


Hewlett-Packard Co. 

LaserJet 111, 52395 
19310 Pruneridge Ave. 
Cupertino. CA 95014 

(800) 752-0900 

Circle 1116 on Inquiry Card. 

Iomega Corp. 

Bernoulli Transportable, $1259 
1821 West 4000 South 
Roy. UT 84067 

(801) 778-1000 

Circle 1117 on Inquiry Card. 

Lotus Development Corp. 

Agenda 2.0, $395 
55 Cambridge Pkwy, 
Cambridge, MA 02139 
(617)577-8500 

Circle 1118 art Inquiry Cord. 

Microsoft Corp. 

Windows 3.0, $149 
Project for Windows 1,0 T $595 
I Microsoft Way 
Redmond, WA 98052 
(800)426-9400 

Circle 1119 on Inquiry Cord. 

NEC Technologies 

MultiSync 4D, $1499 
1255 Michael Dr, 

Wood Dale, IL 60191 
(800) 366-3632 

Circle 1120 on Inquiry Card. 

Norttigate Computer 
Systems, Inc. 

Elegance 486/33,$5700 
7075 Flying Cloud Dr. 

Eden Prairie, MN 55344 

(800) 548-1993 

Circle 1121 on Inquiry Card. 

Novell, Inc. 

LANalyzer, $495-$2595 
NetWare 1.2, $895-$5495 
Netmte 3863.1, $3495-$12,495 
NetWare SQL, $595-$J495 
122 East 1700 South 
Provo, UT 84601 

(801) 429-7782 

Circle 1122 an Inquiry Card, 


SPREADSHEET 

Borland Quattro Pro 2.0 

UTILITY (Tie) 

Central Point PC Tools 
Deluxe 6.0 

Symantec Norton Utilities 5.0 


WORD PROCESSOR/DOS 

WordPerfect 5,1 

WORD PROCESSOR/ 
MACINTOSH 

WordPerfect 2.0 for 
Macintosh I 


OCR System*, Inc. 

ReadRight 2.01 t $495 
1800 Byberry Rd. ( 

Suite 1405 

Huntingdon Valley, PA 19006 
(215)938-7460 

Circle 1123 on Inquiry Cord. 

Sun Microsystem*, Inc. 

Sparcstation 2, $14,995 
( 1 9-inch monochrome)- 
$17,995 (J 6-inch color) 

2550 Garda Ave. 

Mountain View, CA 94043 
(415)960-1300 

Circle 1124 on Inquiry Card. 

Sy ma ntec Corp. 

Norton Utilities 5.0, $179 
10201 Torre Ave. 

Cupertino, CA 95014 
(408) 253-9600 

Circle 1125 on Inquiry Card. 

Toshiba America 
Information Systems, Inc. 

TI200XE, $3199 (with 20-MB 
hard disk drive) 

9740 Irvine Blvd, 

Irvine, CA 92718 

(714)583-3000 

Circle 1126 on Inquiry Card. 

Western Digital 

Paradise VGA 1024-256, $369 
8105 Irvine Center Dr, 

Irvine, CA 92718 
(714) 932-5000 

Circle 1127 on Inquiry Card. 

WordPerfect Corp. 

WordPerfect 5.1,$495 
WordPerfect 2.0for Macintosh, 
$495 

WordPerfect Office 3.01, $149 
1555 North Technology Way 
Orem, UT 84057 
(801) 225-5000 

Circle 1128 on Inquiry Card. 
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O RAINBOW TECHNOLOGIES 



SillUu-di J IO u 


iUUi'Ui'JY/ 


SOFTWARE 

DEVELOPERS 




GLOBAL SALES AND SERVICE: 


Rainbow Technologies GmbH 

Oskar-Messter-Strasse 16 
Fostfach 1243, D-8045 Ismaning 
Germany 

Tel: (49) 89 961 3051 
Fax: (49) 89 961 2617 


Rainbow Technologies SARL 

2 Rue du Gue 
78120 ORCEMONT 
France 

Tel: (33) 1 34 85 9980 
Fax: (33) 1 34 85 9142 


Rainbow Technologies Ltd. 

Shirley Lodge, 470 London Road 
Slough. Berkshire SL3 8QY 
United Kingdom 
Tel: (44)0753 41512 
Fax: (44) 0753 43610 


Rainbow Technologies, Inc. 

9292 Jeronimo Road 
Irvine, California 92718 
USA 

Tel: (1)714 454 2100 
Fax: (1)714 454 8557 


O RAINBOW 


DOS, OS/2, Windows, Unix, Xenix, 
Novell and the Apple Macintosh. 

With 1.5 million keys protecting 
more than $2 billion worth of 
software. Rainbow Technologies 
leads the world in Execution 
Control, Revenue Protection and 
Information Security. You’re assured 
of first-class support, service and 
supply from world-class distributors 
around the globe. 

For additional information or 
an evaluation package, contact 
your nearest Rainbow represen¬ 
tative today. 

TECHNOLOGIES 


Protect your sales 
and profits with 
Rainbow's Software 
Sentinel keys... 


■ SentinelPro" 

Rainbow’s flagship key 
uses an algorithm technique 
for maximum security. 

■ Sentinel-C" 

Protects multiple packages, 
contains 126 bytes of 
developer-programmable 
memory. 

■ Sen tine I Scribe" 

Version of Sentinel-C 
which can be dynamically 
alterable in the field. 


■ SentinelSheir 

Protects without requiring 
access to the source code. 


■ NetSentineP 

Site license revenue protec¬ 
tion of LAN applications 
(NetPro& Net-C versions). 

■ EvE “ 

For Apple Macintosh SE 
models and above, protects 
multiple packages. 


N 1 o matter where in the world 
you sell your software. 

_ Rainbow Technologies’ 

Software Sentinel" family 
of hardware keys will protect your 
investment and revenues. 

Rainbow keys offer virtually 
unbreakable security against 
unauthorized software use. 
Custom-designed with ASIC 
technology, they are easy to install 
and totally transparent in operation. 
More than 100 high-level language 
interfaces are available for most 
operating environments, including 


■ NORTHERN EUROPE: United Kingdom: Rainbow Technologies Ltd., Tel: <44)075341512 Benelux: IntroCom Electronics, Tel: (31) 74 430 105 Scandinavia: PERICO A/S.Tel <47) 249 1500 

■ CENTRAL EUROPE: Germany: Rainbow Technologies GmbH. Tel: (49) 89 961 3051 Switzerland: TCD Technology AG. Tel: «41 (5691 3434 IBVAG.Tel: (41) I 7370176■ SOUTHERN EUROPE: 
France: Rainbow Technologies SARL, Tel: (33) I 34859980 Aetis.Td: (33)93530987 Spain: MECCO, Tel: (34)3 422 7700 Italy: FAST-Italia, Tel: <39)63 330465 BF1 IBEXSASPA.Tel: (39) 2 33100535 
Greece: Byte Computer Applications. Tel: (30) 19232335 Turkey: Bimek Limited,Tel: (90) I 346 9000 Middle East & North Africa: CDG Engineering,Tel: (962)6818 360 Israel: PC Soft.Tel: (972)3664 535 

■ PACIFIC RIM: USA: Rainbow Technologies, Inc.. Tel: (I) 714 454 2100 Japan: Giken Shoji Co.. Ltd., Tel: (81) 52 972 6544 Australia: FMS Ply. Ltd., Tel: t6l > 3 699 9899 Korea. Genesis 
Trading Corp.,Tbl: (82) 2587 1475 India:ThrcsholdTechnologics.Tel: (91 ) II 727 3820 Thailand: BCS International.Tel: (66) 2 319 4451. Taiwan: Lchightek.Tel.(886)2 3l2 2l45. Hong Kong: Beta 
Trading. Tel (85) 2 544 8963 ■ LATIN AMERICA: USA: Rainbow Technologies, Inc.,Tel: (I) 714 454 2100 Mexico & Central America: Impex Computacion. S.A. De C.V., Tel: (52) 66 21 0291 
Venezuela: MieroMcga, (58) 2 920 418 Argentina: Agri-Aid. Tel: (54) I 46 8364 Chile: Halcon S.A.. Tel: (56) 2 333 536 ■ Copyright © 1991 Rainbow Technologies. Inc. 
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I THOUGHT THIS WAS 
QUALITY SOFTWARE-NOW MY SYSTEMS 
" ' _ JUST 


BOUNDS-CHECKER . 


....$24' 

Soft-ICE. 


,„.$38i 

Special Offer 


Buy BC & S-ICE . 

,.Save $ 1OC 


30 Day 

Money Back Guarantee 


All Nu-Mega products require a 366,386SX or 466. 
MS-DOS and CodeView are trademarks of Microsoft 
Corp. 386 Is □ registered traderTtark of Intel Corp. 
Mu-Mega, BOUMDS^CHECKER, SofttCE ond CV/1 
are trademarks of Nu-Mega Technologies, Inc, 


p Nu-Mega 

^TECHNOLOGIES INC 

P.O. Box 7780 • Nashua, NH • 0306(^7780 U.S.A. 
(603) 888-2386 • Fax (603) 888-2465 


AUTOMATICALLY 

Your program may have 10.000 to a million lines of code. 
It may occasionally hang mysteriously or it may appear 
to run flawlessly every time. But under DOS, how can 
you ever be sure that your program is not corrupting 
memory it does not own? The only way to be 100% sure 
is to BOUNDS-CHECK before you ship. 

To use BOUNDS-CHECKER you build your program with 
debugging Information (we support most compilers 
Including Microsoft, Borland & JPI). Then you Just type 
<BC file-name>. BOUNDS-CHECKER sets up the 
386™/i486 for protection and lets your program fly. If 
your program accesses memory it does not own or 
overwrites Its own code, BOUNDS-CHECKER pops up 
displaying the offending SOURCE-LINE or instruction. 

Programming under DOS is a gamble, so why not stack 
the odds In your favor--CALL TODAY. 

(603) 888-2386 


The ultimate systems debugger. 
Debug: Features: 


•Interrupt routines 
•Device drivers 
*T8(SRs p || 

•roms oon- 

•Applications 
•Overlays 


•Break out of a hung 
program 

•Real time Break-Points 
•Back-Trace history 
•Works with other 
debuggers 


If you are debugging an application, Soft-ICE is 
seamlessly integrated with BOUNDS-CHECKER 
so you can easily go back and forth between 
BOUNDS-CHECKing and debugging: 
a combination many programming 
professionals can't live without. 


DisrrWCTiO 


Run CODEVIEW for Windows on a single monitor 
CV/1.$129 

• Runs in a window • No annoying flash • 

• Runs on any display that supports windows • 


Coll by 4:00 PM EST TODAY and ask us 
to EXPRESS you on Info pocket, in most 
cases you will receive It by 10:30 AM 
tomorrow. (USA only) 


Don't leave 
your customers 

HANGING. . . 


BEFORE YOU SHIP ANY PROGRAM, CHECK IT WITH 

iLANGUAGEi 


/ 


TM 


JANUARY 


P j BOUNDS-CHECKER 
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FINDS OUT-OF-BOUNDS MEMORY ACCESSES 


OTHER FINE NU-MEGA PRODUCTS. 
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printing this 


Adobe and PostScript are registered trademarks of Adobe Systems. Inc. AppleTalk and Macintosh arc registered trademarks of Apple Computer, Inc. IIP and LaserJet are registered trademarks of Hewlett-Packard, Inc. 










aid take laser 
far, this fast. 


All it took was a little RISC. 

Introducing the Epson* EPL-75G0 laser printer 
One of the first true Adobe® PostScript™ laser printers 
designed around a lightning-fast RISC processor. 

The result is significantly 
faster output. 

It is also significantly 
better. 

Thanks to true Adobe 
PostScript—not a clone — 
the EPL-75G0 is able to pro¬ 
duce razor-sharp text in 35 
scalable fonts, plus equally 
impeccable graphics. Blacks 
are blacker and lines are 
finer, courtesy of the printer's 
unique MicroArt Priming technology. 

The EPL-7500 handles paper as well as it handles 
text and graphics, A 250-sheet tray comes standard, 
a second is optional. Also standard are serial, parallel 
and AppleTalk* interfaces, allowing the printer to 
work smoothly in both PC and Macintosh* environ¬ 


ments. For even greater versatility, HP* LaserJet* 
Series II emulation is included. 

Of course, not everyone needs a PostScript 
printer.That's why the Epson laser line also includes 
the new EPL-7000. Like the 
EPL-7500, it offers brilliant 
MicroArt Printing, superior 
paper handling and HP com¬ 
patibility. Plus a host of other 
serious business features, all 
loaded into an extremely 
affordable package. More¬ 
over, the EPL-7000 even 
allows upgradability to the 
EPL-7500 s true PostScript 
and RISC processing. 

With the EPL-7500 and EPL-7000, the engi¬ 
neers of Epson have succeeded in raising the stan¬ 
dards for laser printing. Without raising the price. 

In fact, a demonstration will quickly and clearly 
show you why these are the most innovative printers 
in their class. By far. 



POSTSCRIPT 

The new Epson EPL-7500 laser delivers brilliant 
PostScript output at blazing RISC processing speeds^ 
The new EPL-7000 provides serious business 
performance at a very personal price . 




Engineered For The Way You Work" 



Epflon America, Inc., 2077U Marimtu Av« .Torrcww. CA SW-BUY-EPSON (8WT289-3776). In Canaria, call 4 1-9955. 








His f&vorite Word Is “No” But 
CA-Cricket Presents Can Help 
Yxi Expand His\bcabulary 



-r^CA-OtlCKKl' 

Presents 







Jt's not just your idea - it’s your big 
chance. So make the most of it with the 
world s most persuasive desktop 

presentation software: 
CA-CRICKET* 
PRESENTS™ 

Totally integrated, 
fast and easy, CA- 
CRICKET PRESENTS 
helps you design pro¬ 
fessional, powerful 
presentations in minutes. 

Start by organizing your thoughts 
and ideas into a clear, compelling 
argument with the built-in outliner. 
Next choose convenient, predesigned 
templates and frames or build your 
own. With 
PRESENTS' 
advanced text, 
drawing and 
graphing capa¬ 
bilities you can 
turn even the 

most mundane information into an 
exciting, impactful presentation. 

PRESENTS (which runs under 
Microsoft Windows and on the 
Macintosh) also has an innovative 

Electronic Light Table that 
enables you to quickly 
edit, re-sequence, and 
polish your presentation 
to perfection. When you're 
done, generate color slides, 
ne 90 s protects transparencies, handouts, 

dFiu Fnft&Jiccs j * j 

value ofc\aycA and speakers 

software solution. notes w j t |i a 

click of the mouse. 

And then you’re ready 
to load the projector and fire 
away. That’s all it takes to 
create stunning presenta¬ 
tions that will impress anybody. 

Even the boss. 

For the location of your nearest 
dealer call 1-800-531-5236. 


CA90s 




Microsoft 

Windows 


(COMPUTER 

Associates 

Software superior by design. 


© 199*0 Computer Associates International fnc,, 
711 Stewart Avenue, Garden City. NV LL53(M787 

Circle 67 on Inquiry Card, 







NSTL Review Supplement: 
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Ithough they are maturing, desktop publishing applica¬ 
tions—even those at the high end of the price and perfor¬ 
mance spectrum—vary widely in the selection of features 
they provide. Of the six programs discussed here, none 
comes close to offering a complete set of tools for all 
publishing and production needs. 

Before purchasing, you must consider carefully what 
capabilities you need in a desktop publisher, because 
trying to achieve a particular effect without the proper tools 
can be frustrating at best. You also must decide if you 
should use the desktop publisher with other programs (in 
which case compatibility becomes an issue) or if you want 
a package that can handle everything—from word process¬ 
ing to graphics creation and formatting. Flexibility and print 
quality remain the most critical considerations in choosing 
among desktop publishers. 

NSTL limited its evaluation to dedicated desktop pub¬ 
lishing programs capable of creating document files of at 
least 99 pages. The list of packages includes Aldus’s 
PageMaker for Windows 4.0, Logitech’s Finesse 3.1, Spin¬ 
naker Software’s PFS: First Publisher 3.0, Timeworks’s 
Publish It 1.21, and Ventura Software’s Ventura Publisher 
DOS/GEM 3.0 and Ventura Publisherfor Windows 3.0. Not 
reviewed are Power Up Software’s Express Publisher, 
which can handle a maximum of 32 pages and therefore 
could not perform NSTL’s long-document tests, and IBM’s 
Interleaf Publisher, which is better suited to workgroup 
publishing. Quark’s QuarkXPress for Windows was not 
available in time for testing. (For information on these and 
other suppliers of advanced desktop publishing programs 
not reviewed here, see the list on page 157.) 


About NSTL 

National Software Testing Laborato¬ 
ries (NSTL) is an independent organi¬ 
zation that tests personal computer 
and LAN hardware and software. It 
provides unbiased performance, com¬ 
patibility, comparison, and usability 
testing for personal computer users and vendors. Founded 
in 1983, NSTL pioneered this use of objective, real-world- 
based, and comparative methodologies to gain its position 
as the leading independent testing and evaluation facility in 
the microcomputer industry. 

NSTL publishes test results in Software Digest Ratings 
Report, Software Digest Macintosh Ratings Report, PC 
Digest Ratings Report, and LAN Reporter Ratings Report. 
The publications carry no advertising. 

NSTL’s Commercial Testing Division offers test ser¬ 
vices on a confidential, contract basis to vendors. 

Additional information on NSTL's Commercial Test 
Division is available from NSTL, Plymouth Corporate Cen¬ 
ter, Plymouth Meeting, PA 19462, (215) 941-9600. 


Ratings Analysis 
and Procedures 

To rank this group of advanced desktop publishing 
programs, NSTL evaluated each package in five areas: 
performance, quality of printed documents, versatility, 
ease of learning, and ease of use. Ratings focus on a 
program’s overall suitability for creating newsletters with 
intricate designs and graphic elements (program-gener¬ 
ated ones as well as imported ones) and book-length 
documents that stress readability and cross-referencing 
over formatting and design. Performance benchmarks 
measure each package’s speed at executing routine 
publishing operations. Quality tests examine both on¬ 
screen representation of documents and print quality. 
Versatility ratings evaluate the programs in five important 
categories: the range and effectiveness of options affect¬ 
ing page size, document length, and file size; page 
layout; text handling; graphics handling; and input/output 
capabilities. Ease of learning and usability tests assess 
each program’s interface, as well as the completeness of 
its manual and its usefulness for designing and produc¬ 
ing documents. 

To ensure consistency when evaluating programs on 
performance and quality, NSTL conducted these tests 
on a Compaq Deskpro 386s equipped with 4 megabytes 
of RAM, a 40-MB hard disk drive, an NEC Multisync 2A 
color monitor, a Microsoft Mouse, Compaq DOS 3.31 G, 
and—where applicable—Microsoft Windows 3.0 with 
HIMEM.SYS and SMARTDRV.SYS installed. The sys¬ 
tem was connected to a Hewlett-Packard LaserJet III 
with 3 MB of printer memory and an HP PostScript 
Cartridge. 

The test program and its attendant test files were 
installed in a subdirectory in partition D of the system's 
hard disk. Program defaults were changed only to en¬ 
hance performance. The CONFIG.SYS file contains the 
statements FILES = 25 and BUFFERS = 25, unless a 
product’s manufacturer recommended otherwise. For 
Windows, the CONFIG.SYS file’s settings were FILES = 
30 and BUFFERS = 10, as recommended in the Win¬ 
dows manual. Printer setups were configured as speci¬ 
fied in the applications’ installation instructions and used 
the PostScript header file resident in the printer. Each 
program downloaded its header file before testing be¬ 
gan. 

Performance tests were run from a minimal display. 
All rules, grids, tools, and other display options were 
hidden to the greatest extent possible. Graphics were 
hidden unless the test called for a graphics display. For 
specific tasks, the programs were tested with the same 
page area displayed in the same view. Only the files 
necessary to testing were installed; no clip art ortemplate 
files were copied during installation. 



This page contains proprietary test results. Reproduction or quotations, in 
whole or in part, is prohibited without written permission of NSTL, Inc. 
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Product 

& 

Supplier 

NSTL Rating 

Overall Evaluation 

Overall Power 

Overall Usability 

Performance 

Quality 

Versatility 

Ease of Use 

Ease of Learning 

Price 

Memory 

Requirement 

Hard Disk 

Space Needed 

Operating 

System 

PageMaker for Windows 4.0 

Aldus Corp. 

411 First Ave. S 

Seattle, WA 98104 
(206) 622-5500 

* * * * 

8.1 

7.6 

7.6 

• 





$795, with 
Adobe Type 
Manager; 
$636, for 
License Pak 

2 MB; 4 MB 
recommended 

9 MB 

DOS 3.x 
or higher 

Ventura Publisher DOS/GEM 3.0 

Ventura Software, Inc. 

15175 Innovation Dr. 

San Diego, CA 92128 
(619) 673-0172 

*★* 

7.7 

6.9 

6.9 

• 


• 

• 


$795, with 
Bitstream 
fonts; $395, 
single-node 
network 
version; 
$995, three- 
node net¬ 
work pack 

640 KB; 4 MB 
with EMS 4.0 
recommended 

10 MB 

DOS 3.0 
or higher 

Ventura Publisher for Windows 3.0 

Ventura Software, Inc. 

15175 Innovation Dr. 

San Diego, CA 92128 
(619) 673-0172 

★ * * 

7.1 

6.7 

6.7 

• 


• 

• 


$795, with 
Bitstream 
fonts; $395, 
single-node 
network 
version; 
$995, three- 
node net¬ 
work pack 

2 MB; 3 MB 
recommended 

1.5 MB 

DOS 3.x 
or higher 

Publish It 1.21 

Timeworks, Inc. 

444 Lake Cook Rd. 

Deerfield, IL 60015 
(709) 948-9206 

★ 

5.8 

5.3 

5.3 

• 

• 

• 


• 

$249.95 

512 KB with 
CGA; 640 KB 
recommended 

1 MB 
(hard 
disk 

drive not 
required) 

DOS 3.x 
or higher 

Finesse 3.1 

Logitech, Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 
(415) 795-8500 

* 

5.6 

4.9 

4.9 


• 

• 


• 

$179 

640 KB 

1.5 MB 

DOS 2.x or 
higher; DOS 
3.1 or 
higher for 
Bitstream 
fonts 

PFS: First Publisher 3.0 

Spinnaker Software Corp. 

201 Broadway 

Cambridge, MA 02139 
(617) 494-1200 

Less 

than 

5.0 

3.2 

3.1 

3.1 

• 

• 

• 

• 

• 

$149 

512 KB; 640 KB 
recommended 

2.5 MB 

DOS 3.x or 
higher (will 
not operate 
under DOS 
4.01 shell) 

RA TINGS KEY (On a scale of 0 to 10) 

Overall Evaluation ***** 9.0 or higher **** 8.0-8.9 *** 7.0-7.9 ** 6.0-6.9 * 5.0-5.9 

All Other Ratings 7.0-10.0 • 5.0-6.9 • Under 5.0 
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Computer 

Systems 

Supplier 

Support 

Volume-Purchase 

Agreements 

Site Licenses 

Strengths and Limitations 

286, 

386 

90’day telephone 
support, Aldus 
magazine, forum on 
CompuSe rye, Imaging 
Center Service Bureau 
program, on-site 
technical seminars, 
nationwide training 
network, discounted or 
free upgrade program 

Yes 

Yes 

Strengths: Quality of printouts; separate integrated word processing environment; ability to search or 
replace on Text formatting attributes; inclusion of spell checker and Adobe Type Manager: tracking and 
kerning capabilities; image control and color support; file-linking features; ability to import and export a 
wide range of file type; good network support because files are compatible across operating environ¬ 
ments; ability to do background or queued printing; table editor; maximum page size of 11 inches by 17 
inches;tiling option that prints oversize documents in sections 

Limitations: Inability to use numeric values to precisely size and place page elements: lack of an 
automatic file backup feature 

8038, 

286; 

836 

rec. 

Telephone support; 

60’day telephone 
support for upgrades; 

900 telephone fine; 
forum onCompuServe; 
extended support 
program for individuals 
and businesses; 
discounted upgrade 
program; Ventura 
Professional magazine 

Yes 

Yes 

Strengths: Quality of printouts; ease of use; inclusion of character- and paragraph-level formatting tags: 
inclusion of Bitstream fonts; ability to use up to six text/graphics frames as repeating elements; ability to 
edit repeating frames from any page; document and long-document formatting controls; large hyphen¬ 
ation dictionary: ability to handle drop or inset cap; ability to typeset equations; good network support 
because files are compatible across operating environments; table editor; maximum page size of 27 
inches by 27 inches; tiling option that prints oversize documents in sections 

Limitations: Learning difficulty; Jack of an undo and a screen-capture feature; inability to globally or 
conditionally perform search-and-replace procedures 

286, 

386, 

or 

486 

Telephone support; 

60-day telephone 
support for upgrades; 

900 telephone line; 
forum on CompuServe; 
extended support 
program for individuals 
and businesses; 
discounted upgrade 
program; Ventura 
Professional magazine 

Yes 

Yes 

Strengths: Quality of printouts; ease of use; inclusion of character- and paragraph-level formatting tags; 
inclusion of Bitstream fonts; ability to use up to six text/graphics frames as repeating elements; ability to 
edit repeating frames from any page; document and long-document formatting controls; large hyphen¬ 
ation dictionary; ability to handle drop or inset cap; ability to typeset equations; good network support 
because files are compatibie across operating environments; table editor; maximum page size of 27 
inches by 27 inches; tiling option that prints oversize documents in sections 

Limitations: Learning difficulty; lack of an undo and a screen-capture feature; inability to globally or 
conditionally perform search-and-replace procedure 

8083 

Toll-free telephone 
support; 24-hour 900 
line; mail/fax support; 
forum on CompuServe; 
free or discounted 
upgrade program 

Yes 

Yes 

Strengths: Comprehensive collection of predesigned templates; ability to delete master page items page 
by page; inclusion of polygons and free-form lines in drawing tools 

Limitations: Inability to insert pages to accommodate imported text; need to establish page orientation 
before you begin building a document; lack of a screen-capture feature; limited features for creating long 
documents; lack of automatic kerning and file backup; page-size limit of only 8.5 inches by 14 inches 

8088, 

286 

TolKree telephone 
support; newsletter; 
bulletin board; 
discounted upgrade 
program 

m 

No 

Strengths: Fast performance; ease of learning; optional spell checker; inclusion of Bitstream fonts; ability 
to accepts direct scanner input; ability to do background and queued printing 

Limitations: Lack of expanded/extended memory support and consequent limitation on document size; 
lack of named-paragraph styles; lack of separate formatting controls for left and right pages; lack of 
center-justifled tab stops; inability to insert pages to accommodate imported text; inability to import 
Encapsulated PostScript or gray-scale TIFF files; poor selection of long-document features; lack of 
automatic kerning; page-size limit of only 8.5 inches by 14 inches 

8083. 

206 

Telephone support; 
discounted upgrade 
program 

Yes 

Yes 

Strengths: Inclusion of proprietary font-management software; ability to use landscape and portrait 
orientation in one document; ability to draw free-form lines and rotate and flip graphics 

Limit aliens: Print quality; inability to accommodate more than one nonsequential text link; lack of 
support for expanded/extended memory and consequent limitation on document size; lack of named- 
paragraph styles; lack of separate formatting controls for left and right pages; limited features for creating 
long documents; lack of tabs, global and conditional search-and replace feature, kerning, repeating 
headers footers, automatic page numbering, object oriented graphics, automatic hyphenation, automatic 
file backup; accommodates a page size of only 8.5 inches by 14 inches. 
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About the NSTL Review 
Supplements 

Each month, BYTE evaluates dozens of products in 
a broad range of categories. We cover a lot of ground, 
but we are always trying to do more. To that end, BYTE 
is proud to bring you the NSTL Review Supplement 
series. As reports become available, BYTE will present 
the results of product comparisons from the National 
Software Testing Laboratories, a division of Datapro 
Research Group and a BYTE sister company. NSTL is 
one of the world’s premier independent hardware and 
software testing facilities. 

These pages are supplemental; nothing has been cut 
from the regular issue of BYTE to make room for them. 
And the BYTE Lab will continue its long-standing tradi¬ 
tion of producing comprehensive, hard-hitting product 
comparisons. 

Unlike BYTE, NSTL provides a scoring system based 
on numerical weightings assigned to key attributes such 
as performance, ease of use, versatility, and overall 
quality. While some of these ratings are by nature 
arbitrary, the criteria within the evaluation are consistent 
for each package and do provide a legitimate means of 
comparison. Though we’ve examined NSTL's method¬ 
ology and results and found them satisfactory, BYTE 
has not tried to duplicate NSTL's tests. NSTL retains full 
ownership of the results published here. 

Due to space limitations, we could not publish all the 
data that NSTL provided in its report. Instead, we boiled 
down the information to its essential core. The full report 
is available for sale from NSTL (see the text box “About 
NSTL"). 


Overall Performance 

NSTL’s performance benchmarks use short and long 
documents designed to pinpoint a program’s strengths and 
weaknesses (see the text box “Performance Benchmarks” 
for test descriptions and performance ratings for each 
program). The short-document benchmark is a newsletter 
with three columns of text and graphic elements on every 
page. In addition to rules and rectangles created within the 
test program, the file contains two imported Encapsulated 
PostScript (EPS) graphics, an illustration, and a scanned 
256-shade gray-scale image stored as a TIFF file. 

The book-length document consists of a title page, table 
of contents, 11 chapters, and an index. Headers and 
footers alternate on left- and right-hand pages. There are 
two variations of the long document. Variation 1 is a single 
document file; variation 2 consists of a separate document 
file for each test file. Both variations represent plausible 
means of creating book-length documents and highlight 
performance/convenience trade-offs. Large document files 
generally are more convenient, but they slow down execu¬ 
tion time. Separating a document into many small files can 
be inconvenient—especially in Finesse, PFS: First Pub¬ 
lisher, and Publish It, which lack chapter file tracking and 


continuous page numbering for chapters saved in separate 
files. When a program could not achieve the desired effect 
in creating a document, NSTL used the closest substitute. 

Although all six programs can produce documents con¬ 
taining as many as 99 pages, creating NSTL’s 70-page 
document in Finesse, PFS: First Publisher, and (to a lesser 
extent) Publish It can be tricky and tedious. These pro¬ 
grams do not support extended or expanded memory, and 
Finesse and PFS: First Publisher do not use hard disk 
space as virtual memory, as Publish It does. Only the 
portion of the DOS-addressable 640-kilobyte area not used 
by device drivers and memory-resident programs is avail¬ 
able for the program, screen fonts, and the document. (To 
work around this problem, documents were divided into 
smaller files.) PFS: First Publisher imposes another restric¬ 
tion: a per-page memory limit of 5000 text characters. 
During testing, NSTL's short newsletter exceeded this limit, 
and the test could not be completed. 

To derive an overall performance rating, NSTL used a 
weighted average of scores for the rated benchmarks. 
Individual test scores were based on the following formula: 
(Program Time - Average Time) / (Average Time - Best 
Time). All results were then rescaled to fall within a0-to-10 
scale. 



Weight Criteria 

2 Zoom Out/In—Newsletter 

2 Got to Page—Newsletter 

2 Save Newsletter to Disk 

1 Print Page 1, Return of Control 

1 Print Page 1, Page Drop 

3 Print Page 2, Return of Control 

3 Print Page 2, Page Drop 

3 Print Page 3, Return of Control 

3 Print Page 3, Page Drop 

2 Save Book to Disk 

2 Print Chapter (Var. 1), Return of Control 

2 Print Chapter (Var. 1), Page Drop 

2 Print Chapter (Var. 2), Return of Control 

2 Print Chapter (Var. 2), Page Drop 
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\fentum Publisher lowers prices. 

Ours. And theirs. 

Now you can get the long document power of Ventura Publisher* at substantial savings. We’ve lowered 
the list price of our PC Editions a full $100, from $895 to $795. And for a limited time, we’re also giving you a lower 
price on extra software that will expand your desktop publishing productivity. Buy any Ventura Publisher 
Edition from your local dealer and use the coupon below to save money on another valuable package. 

Ventura Publisher’s automated features make short work of long documents. That’s why the more you have 
to do, the more you need Ventura. To do even more—for less—act now to take advantage of this Special Offer. 



Buy our Macintosh 3.0 Edition, save $618 on the new NEC CDR-36 
CD Reader and Type Gallery PS. A new world of image and type 
storage plus new fonts. NEC retail: $1097. Your price: $479. 


Buy our DOS/GEM 3.0 Edition, save $179 on VP to the Max and 
Softkicker. Get spell check, search/replace, thesaurus, and auto¬ 
scrolling. VP to the Max/Softkicker retail value: $298. Your price: $119. 


Buy our OS/2 3.0 Edition, save $376 on CorelDRAW! 

The favorite draw program of PC users. Includes hundreds of type¬ 
faces plus clip art CorelDRAW! retail value: $695. Your price: $319. 


Buy our Windows 3.0 Edition, save $376 on CorelDRAW! 

The favorite draw program of PC users. Includes hundreds of type¬ 
faces plus clip art. CorelDRAW! retail value: $695. Your price: $319. 


Name: 

Title: 


Company: 


Address 4 no PO. boxes I: 


City: 


Zip. 


Daytime phone: 
( ) 


Send us this completed 
coupon with: (1) Dated sales 
receipt; (2) One original 
Registration Card per product 
purchased; and (3) Payment. 
We'll send you your Special 
Offer package. 30 day 
money-back guarantee on all 
products purchased. 

Mail to: 

Ventura Software Inc. 

RO. Box 289016 

San Diego, CA 92128-9016 

Attn: Special Offer 


Indicate form of payment enclosed: □ Check payable to Ventura Software; □ Purchase 
order from gov’t agency; Credit card— □ VISA □ MasterCard □ American Express 


Credit Card #_ 

Cardholder Name- 


-Expires- 


Order Form 

(Quantity of Special Offer packages ordered cannot exceed quantity of Ventura units purchased. > 


Vmtura 1‘uhlishr 
Edition Purchased 

Special Offer Package 
(Sony. m> substitutions) 

Special Offer 

Price Qty Ordered 

Subtotal 
(Prices Qty.) 

Circle Disk 
Type Required 

VP Windows 3.0 

CorelDRAW! 

$319 

# 

$ 

51/4" 31/2" 

VP Macintosh 3.0 

CDR 36/Type Gallery PS 

$479 

# 

$ 

(31/2" only) 

VP DOS/GEM 3.0 

VP to the Max/Softkicker 

$119 

# 

$ 

51/4" 31/2" 

VP OS/2 3.0 

CorelDRAW! 

$319 

# 

$ 

51/4" 31/2" 


Total Price All Special Offer fackages Ordered 


Add tax* in AZ. CA. CT DC. FL, GA. IL MA Ml MN MO. NJ. NY. PA TX, VA WA Canada 


Shipping/Handling: add $20 per each Special Offer <(25m Canada) 


Please enclose full payment ($ U.S. only). AMOUNT: 


Good on products purchased April 15 July 31. Coupons must be postmarked by August 15. 
Allow 2-4 weeks for delivery. This offer cannot be combined with any other promotion and 
docs not apply to purchases of upgrades or Network Nodes. Good in USA and Canada only. 
•Please remit sales tax or there may be a delay in processing your order. 


BYT91 


Ventura Publisher* is a trademark of Ventura Software Inc., a Xerox company XEROX* is a trademark of XEROX CORPORATION. 
All other product names and trademarks are the property of their respective owners. © 1991, Ventura Software Inc. 
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Overall Quality of Display and Printouts 


Overall Ease of Learning 


The quality chart summarizes the evaluation of the six 
products’ display quality, document printouts, and docu¬ 
ment-enhancement capabilities. Display-quality assess¬ 
ments rate a program’s ability to display text and graphics 
on screen. Evaluators judged newsletter printouts for the 
quality of headline and body text, reproduction of graphics, 
and tables; book printouts were judged on the quality of 
text, headers and footers, hyphenation and justification, 
and creation and maintenance of indexes and tables of 
contents. (For results from this battery of tests, see the 
discussion of quality tests and associated graphs included 
in the “Performance Benchmarks" text box.) The quality 
rating is a weighted average of scores for individual criteria. 
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Weight Criteria 

1 Display 

2 Newsietter Printout 

2 Book Printout 

2 Enhancement Capabilities 



Overall Versatility 


A program’s versatility rating is a weighted average of 
scores for the individual features and categories. 

— 10r 



— o L 

Weight Criteria 


i 2.6 

I 


1 Program Parameters 

2 Page Layout 

2 Text Handling 

2 Graphics Handling 

2 Input/Output 


To rate overall ease of learning, testers with varying 
levels of desktop publishing experience studied the pro¬ 
grams’ manuals, tutorials, and other learning and reference 
material and then assessed how easy it was to learn a 
series of publishing tasks wh ile creating documents, Testers 
then ranked the programs from best to worst on general 
ease of learning for all tasks. The ease-of-learning rating is 
a weighted average of scores for the individual criteria. 



2 Manual 

2 Program Interface 

1 Creation of Newsletter Template 

1 Flowing Text and Placing Graphics 

2 Paragraph Formatting 

1 File Management 

4 General Ease of Learning 


Overall Ease of Use 

After learning the programs, testers evaluated the pack¬ 
ages' usability while creating documents. Testers then 
ranked the programs from best to worst on general ease of 
use. The ease-of-use rating is a weighted average of 
scores for the individual criteria. 



Weight Criteria 

2 Manual 

2 Program Interface 

1 Creation of Newsletter Template 

t Flowing Text and Placing Graphics 

2 Paragraph Formatting 

1 File Management 

4 General Ease of Learning 
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There's more to comparing 
LaserJet memory boards 
than just the name. 



Pacific Data Products 


Hewlett-Packard 


1 MB /$149 

2 MB /$219 
4 MB /$399 


1 MB /$230 

2 MB /$390 

4 MB /Not Available 


Lifetime 


One Year 


Fully 

Upgradeable 
to 4 MB 


Not 

Upgradeable 


See us at the 
davits Convention 
Center of New York 
June 25-87, 1991 

Booth Number 346 


Prices are suggested retail Jisl price effective 1/15/90. Phafk 4 Memory is A tradrmarfc of Pwific Date Products, tnc- HP and 
LaserJet art registered trademarks at I tew Jet l-Packard Corporation All other company and product names are fradrrnarks of 
the company W manufacturer respective tv, © 1991 Pacific Data Products, U»e EUROPEAN HF.ADQtrARTF.RS2 Svdirertand 
Tel <4022-412*50, Fin, (41)22-4106SZ 


Don't settle for less just 
to buy the HP label. Get more 
for less with Pacific Data 
Products Pacific 4 Memory 
for HP LaserJet IIP, III, IIID, 
and HIP printers. With Pacific 
4 Memory you get 4 MB of 
memory for not much more 
than the price of 2 MB from 
HP. And each board is up¬ 
gradeable, so you can start 
with 1 MB of memory then 
simply install additional 
memory chips when you 
need more. 

We want you to have the 
same confidence that we do in 
our products, so we back each 
memory board with a lifetime 
warranty and a full money 
back guarantee of satisfaction. 

To learn how you can get 
more for less, call your nearest 
dealer or contact: 

Pacific Data Products, 

9125 Rehco Rd., San Diego, 

CA 92121, (619) 597-3114 
Fax (619) 552-0889. 



PACIFIC 

DATA PRODUCTS 
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The Final Analyses 

After testing each desktop publishing package in the five 
categories, NSTL computed two overall ratings. The first 
establishes a power-versus-usability index by weighting 
the characteristics relating to power (performance, quality 
of printed documents, and versatility) and those relating to 
usability (ease of learning and ease of use) and plotting the 
scores for each program on a grid (see “Power vs. Usability" 
on page 156). The second overall rating establishes the top 
desktop publisher among the six advanced programs tested. 
NSTL recommends as good buys the products designated 
with a checkmark (/). 


Overall Evaluation 


N STL’s overall evaluation is a weighted average of 
scores in six areas: the five main evaluation categories plus 
the testers’ general evaluation. 
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Weight Criteria 

2 Performance 

4 Quality of Printed Documents 

4 Versatility 

3 Ease of Learning 

6 Ease of Use 

1 Testers’ General Evaluation 


PAGEMAKER FOR WINDOWS 4.0 ✓ 

PageMaker’s extensive features, high-quality output, 
and improved performance make it an excellent desktop 
publisher for general business documents. In every cat¬ 
egory, PageMaker’s features consistently cover a broad 
range. The new integrated word processing environment, 
table editor, table-of-contents generator, indexing capabili¬ 
ties, and file linking with link management extend the depth 
of a very intuitive product backed by excellent documenta¬ 
tion. 

The program produces tremendously appealing output 
relatively quickly and with comparative ease. Now that 
PageMaker offers Macintosh and DOS versions with file 
compatibility, businesses running both operating systems 
can transfer files between environments for editing and 
printing. 


provides over formatting and the maintenance tasks asso¬ 
ciated with routine production of long documents. For 
technical manuals and other long documents that require 
automatic numbering of chapters, sections, tables, and 
figures, Ventura is a better choice than PageMaker. 

The DOS/GEM edition produces high-quality output 
equal to PageMaker’s, but the program lacks PageMaker's 
extensive word processing features and file import/export 
support. Like PageMaker, Ventura Publisher DOS/GEM 
(as well as the Windows version) is available in both the 
Macintosh and DOS formats. 

VENTURA PUBLISHER FOR WINDOWS 3.0 / 

Unless your computing environment demands compat¬ 
ibility with Windows, NSTL recommends the DOS/GEM 
version of the package over the Windows version. The 
former's wide array of formatting controls for short and long 
documents increases learning difficulty, but the flexibility of 
these controls makes the program easier to use once you 
learn your way around. 

Ventura Publisher DOS/GEM and Ventura Publishertor 
Windows exhibit more pronounced differences in usability 
and performance than in features. Specifically, the DOS/ 
GEM version loads its hyphenation dictionary into ex¬ 
panded memory when the program is started; for certain 
operations, this affords Ventura Publisher DOS/GEM a 
substantial performance advantage over Ventura Pub¬ 
lisher for Windows, which does not employ this technique. 

PUBLISH IT 1.21 

A reduced feature set and a very simple interface make 
Publish It comparatively easy to learn, but the program’s 
usability is adversely affected by its lack of key features. 
One of Publish It’s greatest strengths is its collection of 
predesigned templates; one of its greatest weaknesses is 
that it doesn't permit changes to a document’s basic page- 
layout characteristics once they are set. 

FINESSE 3.1 

Like Publish It, Finesse’s limited feature set makes the 
program easy to learn but reduces its versatility, as well as 
the quality of its on-screen display and its printouts. The 
program does excel in the performance area, however, 
quickly saving and printing files that have object graphics or 
that contain images scanned directly into the program. 

PFS: FIRST PUBLISHER 

PFS: First Publisher has little to recommend it for dedi¬ 
cated business publishing; users will get comparatively 
poor output quality and performance, very limited features, 
and the frustration of trying to implement them. PFS: First 
Publisher also shares with Finesse a lack of support for 
expanded and extended memory, which means that the 
size of a document is limited to the amount of available 
system memory. 


Performance Benchmarks 


VENTURA PUBLISHER DOS/GEM 3.0 / 

Ventura Publisher’s forte is the high degree of control it 


NSTL used the following short-document benchmarks 
to establish a performance rating for each of the six desktop 
publishers. 
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If You Have Windows 3.0... 

You Should Have CorelDRAW! 

CorelDRAW 2.0. It’s the award winning PC 
graphics package that’s easy to learn and 
use. If you’re artistic, you can create your 
own graphics from scratch with CorelDRAW’s 
powerful drawing tools. In a hurry? Choose 
from CorelDRAW’s collection of over 4000 
clipart images and symbols, or use 
CorelTRACE to automatically trace scanned 
images and bitmaps. You can even import 
graphics from other packages and jazz them 
up in CorelDRAW. 

And the CD-ROM version of CorelDRAW 
comes with over 3500 extra clipart images 
from ArtRight — a $2000 value. 

Thanks to the large storage capacity of the 
CD-ROM, we are able to offer top quality 
images and symbols in uncompressed 
format, for easy and instant access. 


ranon 


If you don’t already have a CD-ROM drive, 
Corel offers a package that includes 
CorelDRAW, a high-performance CD-ROM 
drive and an easy to use CorelDRIVER SCSI 
interface kit. Corel offers you powerful plug 
and play solutions for all your CD-ROM 
needs, as well as access to the hundreds of 
exciting CDs available. 



Circle 74 on Inquiry Cord (RESELLERS: 75). 































When you build a better mou 

Microsoft Mouse devotees num- The kind of mouse that wins the 

ber over 6 million, and counting. PC Magazine Editors’ Choice Award 

Just what kind of mouse inspires and Technical Excellence Award, 
people this way? Not to mention the 

Well, the kind with a patented Innovation in America 
ergonomic design and high resolution, Design Award from Busi- 
400-points-per-inch tracking. ness Week, the Industrial 


rrn 


MAGAZINE 


unions’ 

CHOICE 


18 6 8 
■ winner. 

PC MWgMlIw AWird 
!or Trehnlcjl Eitnllvncp 



Customers in Canada, call (416) 5683503. Outside North America, call (206) 936-8661 © 1991 Microsoft Corporation, All rights reserved Microsoft and the Microsoft log 












% you build a bigger following. 

Design Award from Industrie Forum ber one mouse, call (800) 541-1261, 
and others. Department P98. 

And incidentally no mouse works Well be happy to point you in 

better with another innovation of ours, the right direction. 

Microsoft Windows" graphical environ- mm- _ gm 

ment version 3.0. IwUGfOSOK 

To track down America’s num- Making it all make sense' 


istered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation. The Microsoft Mouse design is patented. (Design Patent #302,426) 
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Short‘Document Tests 

Zoom Out/In 

Each program changed from an actual-size view of a 
page containing a scanned gray-scale image to a full-page 
view and vice versa; times were averaged. The test was 
timed until return of program control and was repeated with 
the graphics hidden. 


PFSiFirst Publisher’ 



SECONDS 

Graphics Di splayed «. Adobe Type Manage r is distribu- 

Graphics HWden ted with PageMaker and waa used 

‘Cannot hide graphics in some of Ihe short-document tests. 


Go to Page 

Each program moved to another page using the Go to 
Page function; the operation was timed until program 
control was restored. The page contained line art attached 
to an EPS file and tracked and kerned text. The test was 
repeated with the graphics hidden. 


Ventura Publisher. Windows 



SECONDS 

Graphics Displayed 
Graphics Hidden 
‘Cannot hide graphics 
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Your 

MiCfOSOftWindows 3.0 
Desktop Publishing Source 

m 


Windows 3,0 Desktop Publishing Software 


Adobe Fonts 

Call 

Adobe Type Manager 

65.00 

Aldus PageMaker 4.0 

509.00 

Calera Wordscan Plus 

829.00 

Corel Draw 2.0 

389.00 

Eikon Scrapbook + 

129.00 

Franklin Language Master 

79.00 

Micrografx Charisma 

344.00 

Micrografx Designer 

469.00 

Micrografx Draw Plus 

179.00 

Micrografx Xport 

179.00 

Microsoft Word-Windows 

329.00 

Microsoft PowerPoint 

329.00 

NBI Legacy 

289.00 

Reference Grammatik/Win 

59.00 

Ventura Publisher 

549.00 

Call for clipart, products not listed... 



JVC Color so 48 xioe 4 Monitors 

GD-H6116VFW 16" —$1495.00 
GD-H6120SFW 20" — $2495.00 

Supports: Non-Interlaced VGA, 800x600, 
1024x768, 2048x1024. 20" model meets european 
standards tor low radiation. 

FREE After Dark screen saver. 

EPSON ES-300C Scanner —$1595.00 

Supports: 256 Co tor, B&W, and 256 shades Gray scale. 
Scanning from 50 to 600dpi. 8.5x11.7 scanning bed. 
FREE Astral/MEcrografx Picture Publisher Plus, 
Cotolab, Image-In scanning software. 


« Certified 
Publishing 
Consultant 


FLm T LaserMaster 

L _/_/ C O R P O RATION 

Call Today for the best service and pricing on 
Microsoft Windows Desktop Publishing 

products! ( 8 1 7 ) 268-1581 



possrajurrnES 

Box 603-817 Stratford 
Bedford, TX 76095-0603 


All brand and product names are trademarks or registered trademarks of their respedtve companies, Graphics simulate Microsoft Windows 3.0. a product of Microsoft Corporation. 
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Your Hard Disk. 



Your Hard Disk With Stacker. 


If you need more megabytes than your hard disk can swallow, 
don't buy a new drive. Stretch it with Stacker 
Stacker is the fastest, most economical way to safety 
double your hard disk capacity. Without sacrificing DOS com¬ 
patibility. It’s the new standard in real-time data compression. 

And it’s the only product of its 
kind available in both software 
and coprocessor versions. 

Stacker is fully compatible 
with Windows 3.0 and all your 
favorite disk utilities, too. Plus, 
Stacker includes a powerful disk 
caching program for added 
performance. 

And when you add the Stacker coprocessor card you also 
get the fastest data compression in the business. 

No wonder there ere already over a million satisfied users 
of Stac's compression technology. 


- Increase storage 100% 

* Compatible with DCS 3 x, 4.x 

* Industry's fastest real-time 
data compression 

* Includes disk caching 

* Fastest, easiest installation 

- Toll-free technical support 

* 90 day money-hack guarantee 



So call today and double your disk capacity tomorrow. You 
can purchase the Stacker software-only version—perfect 
for laptops—for only $149. Or get the entire Stacker high 
performance system with software and coprocessor card 
for just $929, 

Order today. Visa, MasterCard, American 
Express cards accepted. 

1-800-522-7822 

Or see your local computer/software dealer. 


FI 

<& "*990 Stac Electrodes, CarfglMd CA 

Stacker \± a trademark and Stac a registered trademark pt Stsc Electronics 
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Save to Disk 

Each program saved the short document under a new 
name; the operation was timed until program control was 
restored. Saving the file under a new name ensured that the 
program saved the entire file, rather than merely updating 
it. 

Finesse 

I- 

Ventura P ublisher, Windows 
1 3.8 

Ventura Pu blisher, DOS/GEM 
|4.1 

PageMaker wi th ATM 
| 5.5 

PageMaker 

| 5.6 

PFS:First Publisher 

19.3 

Publish it! 

116.9 


L 


JL 


L 


10 

SECONDS 


15 


20 


Print Speed 

Each program printed individual newsletter pages; the 
operation was timed until the return of program control and 
each page was printed (page drop). The printer was turned 
on and a trial print was executed to download the PostScript 
header file prior to benchmark timing. Test results showed 
the difference between printing in proof mode and quality 
mode, and differences 
caused by page content PageMaker 
(gray-scale graphics on 
page 3 and EPS object 
graphics on page 2). The 
EPS graphics on page 2 
monopolized printertime, 
and the gray-scale graph¬ 
ics on page 3 monopo¬ 
lized computer time. 

Page f, the control page, 
contained text and graph¬ 
ics (rules and boxes) cre¬ 
ated within the program. 

Spooler programs re¬ 
duced return-of-control 
times, sometimes at the 
expense of longer page- 
drop times. Programs that 
included spoolers were 
tested with and without 
spooling. 



55.5 


63.6 


PFS:First Publisher 


$ 6.71 


174.3 


Ventura Publisher, Windows 


191.2 


20 40 60 00 100 


g Page Drop_ 


SECONDS 


Return of Control 






The computing world is a 
changing place. Thai s why our 
new family of universal remov¬ 
able storage products can be easily 
attached to today's neatest systems 
Our Parade! Port Interface even con¬ 
nects Bernoulli'* to computers without 
an expansion slot r>r SCSI port 


THE NEW t 


ANY SYSTEM. «H1 


t-V7jr> says you can t take it with you? 
The new Transportable and 
Part able may lightweight, 
but they re not light on 
performance Bernoulli 
implements the 
latest drive 
enhance¬ 
ments la 
help 
you 
keep 

pace with 
your busy 
schedule 


Bernoulli brought 
worry-free storage to 
everyone—now yew \ 

can take it everywhere 
Our new Transportable 
packs all the power and 
data security of our if MB 
remouahte dish drive dm a 
convenient. AC-powered unit 


\ 


' 


Here's an inside scoop . 
get primary and backup 
storage in one. The 
Bernoulli Insider fits 
neatly into leading PC and 
PS/2 computers Plus , it gives 
you unlimited data growth and 
the security of removable storage 


f J kl< [>■ 


NKI iUT'.I * 


IIP TO 
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Long-Document Tests 


Create Table of Contents 


Reformat Document 


Each program 
globally changed 
the document’s 
body text from 12- 
point Times Roman 
with two points of 
spacing (leading) 
to 11 -point Times 
Roman with one 
point of leading, 
and vice versa; the 
two times were av¬ 
eraged. The pro¬ 
grams were tested 
with variation 1 and 
the first chapter of 
variation 2 . 


Ventura Publisher, DOS/GEM 



Ventura Publisher, Windows 



Publish It! 



Finesse* 



PFS:First Publisher* 


L 

0 


5 


10 


J_t_I_I_i_i 

15 20 25 30 35 40 


3 SECONDS 

Document 

Chapter 

* Cannot reformat 


Each program automatically created a table of contents 
with accurate page references using 11 tagged chapter 
titles; the operation was timed until the return of program 
control. The programs were tested with variation 1 and 
variation 2. Finesse, PFS: First Publisher, and Publish It do 
not offer automatic table of contents generation. 


Ventura Publisher, DOS/GEM 



ERNOULU. 

riME. ANY PLACE. 



Bernoulli's 
removable disks 
are the most 
rugged available. 
And we back that 
up with an 
unheard-of 5-year 
Gold Standard 
Limited Warranty*. 


You don 'r have to pamper a Bernoulli 
Its patented design flies a flexible disk 
precisely under the read/write head. 
Should your system encounter a bump , 
air impurity, or power loss, the disk 
simply falls away The result? Hand-disk 
performance without the risks. 


NetWare 

ESS BERNOULLI 05/2 

Mac UWX 


With all the computing choices out there, 
why limit your options '* Our new univer¬ 
sality is a unique innovation that lets you 
easily attach the same Bernoulli to most 
any system, giving your data (and budget) 
protection for tomorrow. 


&ERNDOL UAT A iW 

&K&/ C&*! /Vqi vrG Ac * - 
~Prht£. CenA/jur*f,v*is- 

- -f wy/C- o r c/i/* //fxH’r'tUrfor Jt^trmf) 

Axas Ifme - 

- 22 wrecr 

“PrcUr 

- 

Me** Tme. P&ifare — 

- ArX 


- V/i*dc*>g /fe+Waez* (JN/Y* 

- 15, v rtf, <?<?£> y/sltr 

Vf&rftfAnumnct £&/ 




For the truly power hungry , the 
Bernoulli Dual gives you up to 
89MB of removable on line 
storage with a 22msec effective 
access time and unlimited off¬ 
line capacity It makes disk- 
to-disk copies in under three 
minutes. That's performance for 
the rent world—at a price that 's 
been reduced up to 20 percent 



[•MEGA 

The Makers of Bernoulli 


The rest of the Bemoulit story—including oar new, lower prices — 
is just a phone call away Dial f-800-777A21 / for the location of 
your nearest dealer and we’ll rush you a free copy of this limited- 
edition, ISpage brochure Its packed with everything you need 
to know about removable data storage. Any tuny you tike it 


ANY QUESTIONS? 
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Print Chapter 6 

Each program printed a three-page chapter located 
near the middle of the long document; the operation was 
timed until the return of program control. The programs 
were tested with variation 1 and variation 2, with and 
without spooling. The printer was turned on and a trial page 
was printed to download the PostScript header file before 
benchmark timing began. 


PageMaker 




Finesse 

PageMaker 

Windows 

PFS: First 

Publisher 

Publish 

It 

Ventura 

DOS/GEM 

Ventura 

Windows 

Short Document 

6.4 

to.o 

3.2 

8.4 

10.0 

10.0 

Headline Text 

3.0 

5.0 

2.0 

4.0 

5.0 

5,0 

Body Text 

4.0 

5,0 

3,0 

4.0 

5,0 

5.0 

Page 3 Graphic 

2.0 

5.0 

1.0 

3.0 

5.0 

5.0 

Page 2 Graphic 

3.0 

5.0 

TO 

5.0 

5.0 

5.0 

Product List Table 

4.0 

5.0 

1.0 

5.0 

5.0 

5.0 

i^Poor 

4=Above Average 

2=Selow Average 
5=Excei!ent 


3=Average 


Print Quality of the Long Document 

NSTL evaluated each program’s long-document print¬ 
out for the quality of its headline and body text, hyphenation 
and justification, and headers and footers. NSTL also 
considered the program’s ability to enhance the publishing 
process with index and table-of-contents generation and by 
establishing and maintaining cross-references. 


H SECONDS 

Pag© Drop 
Return of Control 


Quality Tests 


Display Quality 


NSTL evaluated each program’s ability to represent 
final printed output on screen; of particular importance 
were the display quality of headline text, body text, and 
imported graphics. 



Finesse 

PageMakei 

Windows 

PFS: First 
Publisher 

Publish 

It 

Ventura 

DOS/GEM 

Ventura 

Windows 

Display Quality 

7.0 9.5 

3.5 

5.5 

9.3 

9.3 

Headline Text 

3.0 5.0 

3,0 

3.0 

5.0 

5,0 

Body Text 

4.0 5.0 

TO 

4,0 

5.0 

5.0 

Page 3 Graphic 

2.0 4.0 

TO 

3.0 

3.5 

3,5 

Page 2 Graphic 

5.0 5.0 

2,0 

TO 

5.0 

5.0 

1=Poor 

4=Above Average 

2-Below Average 

5=Excel lent 

3=Average 



Finesse 

£ % 

2* 

PFS: First 

Publisher 

Publish 

It 

cS 

30 

S8 

a 

Ventura 

Windows 

Long Document 

5.2 

8.6 

3.2 

6.2 

9.4 

9.4 

Headline Text 

4,0 

5.0 

&0 

4.0 

5.0 

5.0 

Body Text 

3.0 

4.5 

2.0 

4,5 

4,5 

4.5 

Headers & Footers 

3.0 

4.0 

TO 

3,0 

60 

5.0 

Hyphenation & Justification 

2.0 

4.0 

1.0 

3,0 

5,0 

5,0 

Index Creation & Maintenance 1.0 

4.0 

TO 

TO 

4.0 

4.0 

1=Poor 

4=Above Average 

2=Betow Average 
5=Excel!ent 


3=Average 


Document Enhancements 

NSTL evaluated each program’s features for enhancing 
the quality of printed output, including the number of 
predesigned templates, typeface and page-description lan¬ 
guage support, kerning and tracking, named-style format¬ 
ting, hyphenation and justification, numbering and refer¬ 
encing, table formatting, drawing, graphics manipulation, 
image control, and color support. 


Print Quality of the Short Document 

NSTL evaluated each program’s short-document print¬ 
out for the quality of its headline and body text, table 
formatting, and rendering of imported graphics files. 
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ReadRight for Windows ZylNDEX for Windows 

Tile #1 OCR Software The #1 Searcii/fletrievai Software 

OCR Systems, Inc ZyLAB Corporation 

1800 Byberry Road, Suite 1405 100 Lexington Drive 

Huntingdon Valley, PA 19006 Buffalo Grove, H 60090 

(215) 938-7460 Fax (215) 938-7465 (708) 459-8000 Fax (708) 459-8054 


oCpryi^iitlMtWPSvBiiTnu.JnE All twot*] BE^JttohiHiregiBtwed'aadeiiiaTk^OCftSyBtfflni.i™: ZyfflDEX 
ia a LraflfimacfcaTZyLAS CHJHttfimiL Ail camparty and ciffldurizlaara ini EcuilcniaiJiS uULhrir rmpoL-li™ uwnciE 


S ometimes the best way to solve a problem is to put two 
heads together. That's why OCR Systems, Inc. and ZyLAB 
Corporation—developers of the leading OCR and text search/ 
retrieval products—have teamed up to offer you a special 
software bundle of their new Windows 3.0 products. ReadRight 
for Windows and ZylNDEX for Windows will make document 
management easy for you. Not to mention affordable, 

First, Text Recognition... 

Even the power of Windows 3.0 won't help you to manage your 
documents while they're still on your desk. But with ReadRight 
for Windows and your full-page scanner, you can convert your 
paper documents to text files that you can use in your favorite 
software applications, ReadRight for Windows is an omnifont 
OCR product that offers you the highest level of accuracy (99.9%) 
at an affordable price. And with plenty of features to help you 
tackle your paper documents. 

Like a built-in dictionary that enhances ReadRight h s already 
impressive accuracy. You can even add your own words to a 
user dictionary. And with the pop-up error checker, you can 
proof the recognized text against the scanned image without 
ever looking back at the original document. 

ReadRight automatically separates text from graphics, even 
on pages with complex formats, for faster text recognition. Or 
if you don't want to put the whole page online, you can clip the 
paragraphs that you want ReadRight to recognize. You can 
design templates to quickly process 
pages with similar layouts. And Read’ 

Right handles stacks of pages, single- 
or double-sided. You can even defer 
processing so your computer isn't tied 
up when you need it. 

ReadRight reads practically 
any page—typewritten, type¬ 
set, laser-printed, NLQ dot 
matrix, and fax images. Even 
text that's bold, underlined, or 
italics, from 6 to 72 points. And 
ReadRight outputs the text 
directly into the formats of your 
other software applications. 

... And Then Text 
Retrieval... 

Once you’ve recognized your documents with ReadRight, 
ZylNDEX for Windows can help you to find those documents 
when you need them. With ZylNDEX, you can simultaneously 
search through all of your online documents—200,000 pages 
or more, even entire networks—with results in less than 
3 seconds! 


And searching is eas 

Document 
Management 
for Windows. 


Prepare your entire drive for searching with just one keystroke. 
So if you work on a network or with frequently updated text, you 
don't have to go through long procedures to find new information. 
And searching is easy. To find a word, just enter it. All instruc¬ 
tions are in plain English on the screen 
when you need them. 

ZylNDEX provides a full set of 
search techniques. Like Boolean logic 
(AND, OR, NOT} searches. And wild¬ 
cards so you can find forms of words— 
such as "combine/ 1 "combina¬ 
tion/' and “uncombined"—in 
the same search. You can even 
do proximity searches to find 
documents that contain words 
which you know will appear 
near each other. Or search by 
phrases, so if you're looking 
for "New Jersey," you don’t 
also find "New York" and 
"New Mexico,” 

ZylNDEX simultaneously 
searches text located across multiple subdirectories and drives, 
regardless of the document format. 

Select any document for viewing. Browse or jump from docu¬ 
ment to document or "hit" to "hit." Scroll through entire docu¬ 
ments at will. 

ZylNDEX displays every occurrence of your search request 
and highlights the word, phrase, or date you're looking for. Once 
found, you can copy and paste, print, and/or report. 

... For An Unbeatable Combination! 

And an unbeatable price. Sold separately, these two products 
total $895. But through September l t you can buy ReadRight for 
Windows and ZylNDEX for Windows together at a special price 
of $595. That's a $300 savings. 

To take advantage of this limited time offer or for further 

“”“"( 800 ) 233-4627 

Free working demonstration disks are available. 

Gird* 309 on Inquiry Cord (RESELLERS: 310). 
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Finesse 

PageMaker 

Windows 

PFSi First 

Publisher 

Publish 

It 

Ventura 

DOS/GEM 

Ventura 

Windows 

Document Enhancements 

2,9 

7.0 

2.2 

3.8 

6,0 

6.3 

Templates & Stylesheets 

2.5 

7.2 

3.7 

8.7 

5,7 

5.7 

Screen Environment 

5.3 

7.4 

4,2 

7,2 

7.0 

7,4 

Spell Checker 

3.1 

7.5 

0.0 

0.0 

0.0 

0.0 

Fonts/Page Des. Language 

2.0 

6,0 

3,2 

3.7 

4,5 

6.5 

Character Formatting 

3.7 

9.2 

1.7 

3.7 

7.1 

7,1 

Paragraph/Column/Document 2.8 

6.7 

2,2 

2,5 

8.3 

8.3 

Long Document Formatting 

t.2 

5,9 

0.7 

1.0 

8.6 

8.6 

Hyphenation & Justification 

4,5 

9.1 

2.4 

6,8 

9,0 

8,1 

Special Formatting 

0.8 

3,5 

2.7 

0.2 

4.7 

4,7 

Graphic Handling 

2,0 

5.6 

2,0 

3.3 

4.1 

4,1 

Graphic File Formats 

1,8 

6,6 

2.1 

4.3 

5.8 

5.6 

Printing 

4,6 

9,8 

1,2 

4,2 

7,3 

9.4 


1 =Poor 2=Below Average 3-Average 

4=Above Average 5-Excellent 


Overall Usability 

Overall usability is a weighted average of scores for the 
individual criteria, 



Weight Criteria 

3 Ease of Learning 

6 Ease of Use 

1 Testers' General Evaluation 


Power vs. Usability 

One way to judge the effectiveness of advanced desktop 
publishing programs is to analyze how well they balance 
power and usability, NSTL first rated the programs in each 
category and then plotted the programs' scores to produce 
an index of power versus usability. 


Overall Power 

Overall power is a weighted average of scores for the 
individual criteria. 



Weight Criteria 

2 Performance 

4 Quality of Display and Printouts 

4 Versatility 


Index of Power vs. Usability 

Programs plotted in or near the shaded portion of the 
chart come closest to having the ideal combination of power 
and usability, Programs plotted in the center of the chart are 
equally powerful and useful. Those that fall near the diago¬ 
nal in the upper-right corner exhibit a balance of power and 
usability that becomes less acceptable toward the lower- 
left corner. Difficult, yet powerful, programs gravitate to the 
upper left, and very accessible programs with little power 
gravitate to the lower right. 
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USABILITY 

To compute the coordinates for each program, NSTL used 
the following weighted formulas: 

Overall Power = ((2 x Performance Score) + (4 x Quality 
Score) + (4 x Versatility Score)) /10 
Overall Usability = ((3 x Ease of Learning Score) + (6 x Ease 
of Use Score) + Testers’ General Evaluation) /10 
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PageMaker and Ventura Publisher: 
Composition Techniques 

One of PageMaker’s greatest compositional strengths is an 
electronic pasteboard that provides users with quick access to text 
elements and easy on-screen manipulation of graphics and text. 
The pasteboard approach lends itself well to the assembly of short 
documents with varying page specifications—newsletters, bro¬ 
chures, and the like. It gives users a rough idea of how documents 
will look when printed, and they can then tinker with the placement 
or formatting of blocks of text and graphics. 

Ventura Publisher, on the other hand, offers a style-sheet file 
that contains page, paragraph, and character information, as well 
as information about simple graphic elements, such as rules and 
boxes. The process of breaking out and defining individual ele¬ 
ments of a document requires some planning and initial concentra¬ 
tion that can be postponed using PageMaker’s pasteboard method— 
hence PageMaker's higher ease-of-learning scores. The payoffs 
fortime spent in planning and document setup in Ventura Publisher 
are the ease, precision, and flexibility with which you can globally 
manipulate text and graphics. Ventura Publisher is best for docu¬ 
ment layouts that vary little from page to page and from production 
deadline to production deadline. Since the page formatting of book- 
length documents tends to be simple and requires more powerful 
global formatting controls, Ventura is at its best when used to 
produce long documents. 

Something Borrowed... 

Aldus and Ventura have added elements to make their programs 
more useful in the other’s area of strength, but overall the pro¬ 
grams’ respective areas of expertise remain largely unchallenged. 


Aldus has gradually introduced paragraph-level style sheets in 
PageMaker, adding a good deal of global formatting control, but 
this control is less precise than it is in Ventura. Ventura Publisher 
users can apply formatting hierarchically at document, page, text- 
block (frame), and character level. More recently, Aldus expanded 
PageMaker’s capabilities to include indexing and creation of tables 
of contents, but PageMaker’s long-document capability still lacks 
the key elements that distinguish Ventura Publisher. 

Ventura has changed its product’s preview of facing pages so 
that it now permits text formatting and editing. Users still cannot 
move blocks of text or graphics between the facing pages as they 
can in PageMaker, however. 


Vendors of PC-Based Desktop 
Publishing Software Not Reviewed 


Frame Technology Corp. 
1010 Rincon Circle 
San Jose, CA 95131 
(408) 433-3311 

Interleaf, Inc. 

10 Canal Park 
Cambridge, MA 02141 
(617) 577-9800 

Personal Tex, Inc. 

12 Madrona Ave. 

Mill Valley, CA 94941 
(415) 388-8853 


Power Up Software Corp. 
2929 Campus Dr. 

San Mateo, CA 94403 
(415) 345-5900 

Quark, Inc. 

300 South Jackson St. 
Ste. 100 

Denver, CO 80209 
(303) 934-2211 

Unison World 
1321 Harbor Bay Pkwy. 
Alameda, CA 94501 
(415) 748-6670 



OFFICE HOURS: MON-SAT 8:30AM-5:30PM PST 


PACIFIC COMPUTERS 


Price Subjec t T o Chan ge Without Notice 


9945 LOWER AZUSA, TEMPLE CITY, CA. 91780 
TOLL FREE 800/346-7207 • FAX: 818/442-9112 


Desktop Super VGA Color System 

PCI 386SX-20MHZ _ $1,545 

PCI 386-25MHz . . $1,745 

• 4MB RAM • 85MB IDE HD (19ms) 

• 1.2 & 1.44MB FD • 16 bit Super VGA Card with 1MB RAM 

• 14" Super VGA Color Monitor 

• 2 Serial, parallel and game ports • 101-key keyboard 

• Case & power supply • DOS 4.01 or 3.3 

• Windows 3.0 with mouse • 30 days money back guarantee 

PCI 386-33 _ $1,895 

• same as above configuration • 64K Cache memory 

PCI 486-25 _ $3,095 

PCI 486-33 . $3,395 

• same as above configuration • 256K Cache memory 

• 200 MB IDE HD (14.5MS) 


LCD VGA Portable 

386SX-20MHz. $1,595 

386-25MHz. $1,795 

386-33MHz_ $1,945 

• 1MB RAM • 12MB & 1.44MB FD 

• 42MB hard disk 
•LCD 640x480 screen 
•LCD VGA display 

• Serial and parallel 

• 86 key detachable keyboard 

• 200W power supply 

• 9.1” (H) x 75" (D) x 16. r (W) 

486-25 MHz. $3,145 

486-33 MHz. $3,645 

256K Cache Memory 

4MB RAM 

200 MB IDE HD (14.5MS) . 


Notebook 386SX ..$2,095 


• 2MB RAM • 1.44MB FD 

• 40MB HD • Serial or parallel 

• Built-in mouse & scanner ports 

• Ext. keyboard port 

• Ext. monitor port 

• Carrying Case 

Fortune 1000 companies, 
Universities and 
Governments purchase 
orders welcome. 

All systems come with 2 
years labor + 1 year 
parts warranty. 

Free lifetime toll free 
technical support. 


Plasma VGA Portable 


386SX-20MHz. $1,795 

386 25MHz. $1,995 

386-33MHz. $2,145 

•1MB RAM* 1.2MB & 1.44MB FD 

• 42MB hard disk 

• Plasma VGA 640x480 screen 

• Plasma VGA card 

• Serial and Parallel 

• 86 key detachable keyboard 

• 200W power supply 

• 9.1" (H) x 7.5" (D) x 16.1" (W) 

486-25 MHz. $3,445 

486-33 MHz. $3,945 

• 256K Cache Memory 

• 4MB RAM 

•200 MB IDE HD (14.5MS) 


Circle 213 on Inquiry Card. 
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STATE OF THE ART 



WIDE-AREA 

NETWORKING 


C ircling the world in 80 days was once considered 
quite a feat. Today, however, if it takes 80 seconds 
to move data that far, we lose patience. We have be¬ 
come accustomed to the nearly instantaneous ac¬ 
cessibility of information. We have come to expect 
the miraculous. 

As in the movie Around the World in 80 Days , where 
Phineas T. Fogg combined a variety of modes of transporta¬ 
tion to accomplish his goal, today's trip around the world, 
across the country, or throughout your enterprise may in¬ 
volve combining a variety of networks in a variety of ways 
into a wide-area network (WAN). Some sections of the trip 
may be through private or proprietary networks, while 
others take their turn on public data highways. 

Wide-area networking includes many different types and 
levels of connections and provides the means for connecting 
remote sites—and/or LANs—into a single system across one 
or more networks. In “Remote Connections," Roedy Green 
looks at various ways of connecting remote systems—simi¬ 
lar or dissimilar, networked or not—into a single network, 
as well as the pitfalls you can run into when you ignore the 
fact that they're still physically separate systems. In the text 
box “You've Been Framed," Bob Ryan describes frame 
relay, a new technology that significantly improves the 
throughput speed of X.25 connections. 

ISDN is another way to connect remote systems. I know, I 
know—“ISDN is old hat," and it seems to have atrophied 
and died on its painfully slow road to market. But take note: 
There may be life in the old girl yet. A number of major 
ISDN companies and organizations have at long last signed 
an implementation agreement. In the text box “ISDN: Is It 
or Isn't It?" Janet J. Barron examines National ISDN 1. 

Actually implementing a WAN within the confines of a 
multilocation—or even multinational—corporation involves 
a great deal more than just finding out what connections you 
can make, however. You need specifics. You need to con¬ 
sider a myriad of details and choices to create the appropri¬ 
ate configuration for your business. In “Create a WAN,” 
Peter Stephenson discusses the five main steps necessary to 
implement a corporate WAN. In the accompanying piece, 
“Selecting a PDN," he describes some of the public data 
network offerings available. 


One data network not yet available is the National Re¬ 
search and Education Network. While there is broad-based 
agreement on the need for such a service, the subject of who 
should fund and sponsor it causes significant disagreement. 
In “Whither NREN?” Sharon Fisher looks at this net¬ 
work—its potential advantages and liabilities and opinions 
for and against it. In the text box “Feeding the Internet,” she 
describes the Internet, a net- 
work also devoted to research | 
and education, and NREN's 
forerunner. 

BYTE is also pleased to 
present the case for NREN as 
made by its main congressio¬ 
nal proponent. In the text box 
“A National Vision,” U.S. 

Senator A1 Gore eloquently 
explains why the U.S. needs 
NREN to compete in a global 
marketplace. 

At today's pace of life, 80 
days seems too long to wait 
for anything. Certainly, in a 
global marketplace, we need 
the best and fastest communi¬ 
cations possible to remain 
competitively in sync with 
Germany, Japan, Taiwan, 
and other nations. Even the 
values of our respective cur¬ 
rencies change constantly. 

Wide-area networking can 
forge the connections to keep 
us constantly in touch around 
the world. Then we can re¬ 
serve Around the World in 80 
Days for the pure enjoyment 
of leisurely travel—or for a 
spot in our video libraries. 

—Jane Morrill Tazelaar 
Senior Editor, 
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The best got better. 

SYSTAT 5.0’s new menus make the top-rated 
statistical program even easier to use. 



SYSTAT is the only package 
to receive these three awards. 



New Features Menus or commands - your choice Rewritten 
documentation includes statistics tutorials Fast, built-in drivers for 
SYGRAPH Global mapping and many new plots Multi way repeated 
measures Means model for missing ceils designs Post-hoc tests 
interactive stepwise regression. 

Statistics Baste statistics, frequencies, Mests. post-hoc tests 
Mufti way crosstabs with log-linear modeling, association 
coefficients, PRE statistics, Mantel-HaenszeL asymptotic standard 
errors Nonparametric statistics [sign. runs. Wilcoxon, Kruskai- 
Wallis, Friedman two-way AM OVA, Mann-Whitney LL Kolmogorov- 
Smirnov, Liiiiefors, Kendall coefficient of concordance) Pairwise/ 
listwise deletion of missing values, Pearson correlation, SSCP, 
covariance, Spearman, Gamma, Kendall Tau, Euclidean distances, 
binary similarities Linear, polynomial, multiple, stepwise, weighted 
regression with extended diagnostics Multivariate general linear 
model includes multi way A NOVA, ANCOVA, MAN OVA, repeated 
measures, canonical correlation Principal components, factor 
analysis, rotations, components scores Multidimensional scaling 
Multiple and canonical discriminant analysis, Bayesian classification 
Cluster analysis [hierarchical, single, average, complete, median, 
centroid linkage, k-means, cases, variables) Time series [smoothers, 
exponential smoothing, seasonal and nonseasonal ARIMA. ACF, 

PACF„ CCF, transformations, Fourier analysis) Nonlinear estimation 
[nonlinear regression, maximum likelihood estimation, and more). 

Graphics Overlay plots Drivers for mosL graphics devices 
Two-dimensional: E rror taars Scatterpiots L\ne and vector graphs 
Vector, dot, bubble and quantile plots Bar graphs [single, multiple, 
stacked, range) Box plots [single and grouped] Stem-and-Jeaf 
diagrams Linear, quadratic, step, spline, polynomial, LOWESS, 
exponential smoothing Confidence intervals and ellipses [any alpha 
value) Smooth mathematical functions Rectangular or polar 
coordinates Log and power scales ANGVA interaction plots 
Histograms [regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatterplot matrices Voronoi 


tessetetions Minimum spanning tree Maps with geographic 
projections [LLS, state boundary file included, county and world 
boundary files available) Chernoff faces Star plots Fourier plots 
Pie charts Contour plats on regularly and irregularly spaced points 
Control charts and limits Three-dimensional: Data plots Smooth 
function plots Vector plots Linear, quadratic, spline, least squares 
surface smoothing Typefaces that prim in perspective. 

Data Management Import/export Lotus, dBase, and DIF 
files Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Capability to 
process hierarchical, rectangular or triangular files, irregular length 
records Character, numeric, and nested sorts Merge and append 
large files Unlimited numeric and character variable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing 

SYSTAT operates on IBM PC's* and compatibles, MS-DOST 
VAX^YMicrovax and Macintosh! Site licenses, quantity prices and 
training seminars available. No fees for technical support. 



SYSTAT. Intelligent software. 


For more information call or write: SYSTAT, Inc, 1800 Sherman Avenue, Evanston, Illinois 60201-3793 Tel: 708.064.5670 Fax: 708.492.3567 
For international representatives call: Australia 61.3.4974755, Canada 4T6.424.T70a. Finland 358.0.6923000. France 33.1.40935000, 
Germany 49 61.265950. Italy 39.587.213640, Japan 01.3.5902311, New Zealand 64.71.562675, Norway 47.3.B92240, Sweden 46 8.110620, 
Switzerland 41.31.416611, The Netherlands 31,3402.66336, UK: Letchwcrth 44,462,482822. London 44.81,6926636. London SE 44.0753,841686 
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STATE OF THE ART 



REMOTE 

CONNECTIONS 

A WAN can turn all your sites into one seamless whole? 

Don’t you believe it. 

ROEDY GREEN 


I n the broadest sense, a wide-area 
network (WAN) is a group of com¬ 
puters that are both physically sepa¬ 
rated by long distances and logically 
tied together. In the narrowest sense, it is 
a bridge that connects remote LANs so 
they look like one big LAN. 

In WANs, the three most important 
factors are speed, speed, and speed. 
When I was working in a lab doing solar- 
energy research, we needed to send data 
to a mainframe computer 30 miles away. 
My boss wanted to use a modem to send 
the data by phone line. I argued that this 
method would be too slow and suggested 
sending magnetic tapes via the company 
mail system. But since he was the boss, I 
did as he asked. 

When the programming was com¬ 
plete, I pulled a John Henry: I started up 
the file transfer by modem, and then I 
walked out to my bicycle with a tape 
under my arm and rode the 30 hilly miles 
to the mainframe. I arrived long before 
the modem file transfer was completed. 

People often think that you only have 
to connect the two computers to solve 
such a problem; they fail to realize just 
how slow modems really are. Figure 1 
gives you an idea of the magnitude of the 
problem. 

A WAN has two primary functions: to 
allow people who are geographically 
separate to share common information 
and to let them send messages to each 
other. To accomplish either of these 
functions, the appropriate LANs (and 
their respective computers) must be con¬ 
nected. 

There are six main ways to establish 
these physical connections: dial-up tele¬ 
phone lines, dedicated analog leased 
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REMOTE CONNECTIONS 



RELATIVE TRANSFER SPEEDS 

Remote connections 

Floppy disk 
2-Mbps LANtastic LAN 
1 G-Mbps Ethernet LAN 

ESDI hard disk 

100-Mbps FDD! 
fiber-optic LAN 

33-MHz 385 
talking to RAM 

Speed (ops) 


2400-bps modem 

9600-bps V r 32 
super modem 

64-kbps ISDN 

1.5-Mbps DS 1 
leased digital circuit 

45 Mbps DS-3 
teased digital circuit 

52-Mbps 
SONET fiber optic 


240 

960 

6400 

150,000 


4 t 500.0Q0 


5,200,000 


Local connections 



Speed (cps) 


Figure 1: When you compare the transfer rates of modems, disk drives, and even high-speed fiber-optic lines with the internal 
speed of a 33-MHz 386, you can see how far telecommunications still has to go to clear the bandwidth bottleneck: If the 3 3-MHz 
bar were drawn without a break , it would be about 10 inches long. (The numbers shown are approximate theoretical raw speeds 
in characters per second. The scale shown is roughly I inch = 6,600,000 cps.) 


lines, dedicated Dataphone Digital Ser¬ 
vice (DDS) leased lines, packet-switched 
networks, ISDN, and fiber optics* (X.25 
packet-switching is being challenged by 
frame relay* For more information, see 
the text box “You’ve Been Framed” at 
right. Changes are in the wind for ISDN, 
too* For more information, see the text 
box “ISDN: Is It or Isn't It?” on page 
166.) In addition, you need a lot of soft- 
ware* 


ACTION SUMMARY 


A wide-area network con¬ 
nects remote LANs and ties 
remote computers together 
over long distances. Its pur¬ 
pose is to enable the sharing 
of information among remote 
users. A WAN can accomplish 
this whether the computers 
are similar or dissimilar and 
whether the protocols are 
compatible or not. Complex¬ 
ity may be more difficult but 
it's not impossible. 



The OS1 Layer Cake 

The Open Systems Interconnection (OSI) 
Reference model breaks the software 
puzzle down into seven independent 
pieces, or layers (see figure 2). This kind 
of layering is analogous to structured 
modular programming: It creates a rela¬ 
tively bug-free, easy-co-modify, easy-to- 
maintain system. 

The application layer is the highest 
level. It interfaces with users, fetches in¬ 
formation from databases, and transfers 
whole files. It is the raison d'etre of the 
whole process. The application layer is 
not in the least concerned with how any 
of this work gets done. It delegates those 
problems to the next level down, known 
as the presentation layer. As a capable 
administrator, the application layer never 
directly meddles with any layers below 
the presentation layer. The application 
layer always accomplishes its ends by 
making requests of present at ion-layer 
services. 

The presentation layer compresses 
transmissions and encrypts them for se¬ 
curity. It foists off the transmission de¬ 
tails on the next-lower level, the session 
layer. 

The session layer makes the initial 
contact with other computers and sets up 
the lines of communications. It uniquely 
names all the different players that want 
to talk with each other. The session layer 
passes the buck to check for messages re¬ 
ceived to the next lower level, the trans¬ 
port layer. 


THE OSI MODEL 


Application layer 
Presentation layer 
Session layer 
Transport layer 


Network layer 
Data-link layer 
Physical layer 


Figure 2: The Open Systems 
Interconnection Reference model breaks 
software into seven independent pieces 
to simplify programming, modification , 
and maintenance. It separates the pieces 
by fun ctionality. 


The transport layer is the auditor in 
charge of checking that all data is re¬ 
ceived correctly, end to end, even if it 
had to be relayed via several intermediate 
computers. The transport layer may also 
break long messages into convenient-size 
packets. It delegates the work of sending 
the packets to the next lower level, the 
network layer. 

The network layer plans the routing of 
the packets; they may need to travel over 
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REMOTE CONNECTIONS 



You’ve Been Framed 


I n the future, the most important 
function of a wide-area network 
(WAN) will be to connect LANs, 
Presently, you can characterize 
most wide-area LAN-to-LAN connec¬ 
tions in one of two ways: expensive or 
stow. Frame-relay technology promises 
a middle path. 

Companies with a lot of cash and very 
few networks to connect can always 
establish dedicated T1 point-to-point 
links between all the LANs on the net¬ 
work. Such a circuit-switched network 
provides high-speed interconnections, 
but the price is high, not only in terms 
of cost, but in efficiency and flexibility. 
For example, adding another network to 
a six-network mesh would mean estab¬ 
lishing six additional T1 connections. 

The X.25 Route 

Most companies with multiple LANs to 
connect opt for either public or private 
X.25 packet-switching networks, X.25 
is an international standard for encapsu¬ 
lating data with the routing information 
necessary to transmit it over a network 
of X.25-compliant switches. X.25 is 
characterized by robust error checking 
that virtually ensures error-free trans¬ 
mission. 

The reason for X.25’s robustness in 
error handling can be found in its roots 
in the 1970s, when the telecommunica¬ 
tions infrastructure was primarily ana¬ 
log. Digital switches and fiber-optic 
channels that provide digital end-to-end 
connectivity were still in the future, as 
were vastly improved analog transmis¬ 
sion technologies. Robust error han¬ 
dling was a must. 

The drawback to this robustness is 
throughput. Assembling an X.25 packet 
at the LAN-to-WAN interconnection is 
a time-consuming process, so much so 
that the fastest LAN links to an X.25 
network are normally 56,000 bps. That, 
in addition to the fact that X.25 packets 
are checked for errors at every switch 
along their route, means that X.25 net¬ 
works simply don’t have the bandwidth 
to seamlessly interconnect multiple 
LANs. 


Bob Ryan 


Frame-Relay Packets 

Frame-relay technology is a recent de¬ 
velopment in packet switching that rec¬ 
ognizes the advances made in the past 
20 years in both the communications in¬ 
frastructure and the processing power 
that can be brought to bear in network 
interconnection devices. Sometimes de¬ 
scribed as a subset of X.25, frame relay 
actually has its roots in efforts to give 
ISDN a packet-switching capability. 
The most exciting benefit of frame- 
relay networks is that they are expected 
to provide up to JO limes the throughput 
of X.25 networks. 

In contrast to X.25, which resides in 
both the network and data-link layers of 
the Open Systems Interconnection mod¬ 
el, frame relay resides within the data- 
link layer only, thus eliminating much 
of the X.25 overhead. In fact, the 48 bits 
used to encapsulate a frame-relay pack¬ 
et is only 20 percent to 25 percent of the 
overhead of a typical X.25 packet. 

As a data-link protocol, frame relay 
deals with how packets are assembled 
and routed over a network. Frame relay 
also deals with multiplexing different 
data streams. Unlike X.25, which mul¬ 
tiplexes individual data streams in the 
network layer, frame relay uses the 
link-access protocol of the ISDN D- 
channel, which performs multiplexing 
in the data-link layer. By avoiding ser¬ 
vices handled by the processing-inten¬ 
sive network layer, frame relay speeds 
up throughput dramatically. 

One of the biggest differences be¬ 
tween X.25 and frame relay is in error 
correction. A frame-relay packet is 
checked for errors only when it is sent 
to or received from the network. Thus, 
error checking is relegated to the pe¬ 
riphery of the network, which is then 
free to concentrate on routing packets. 
Frame relay recognizes the ability of 
modern interconnection devices to han¬ 
dle error detection and correction (and 
other functions), freeing the network to 
move packets more expeditiously. 

With frame relay’s low overhead re¬ 
quirements, companies can offer T1 
interconnections to the network back¬ 


bone, Instead of offering a bandwidth 
limited by a 56,000-bps interconnec¬ 
tion, frame relay offers LAN-to-LAN 
connections that are 10 percent or more 
of local LAN speed. The effect is a logi¬ 
cal network comprising all the LANs at¬ 
tached to the fra me-relay backbone. 

Frame Relay Goes Public 
Although the frame-relay standard has 
yet to be finalized, vendors are rushing 
frame-relay services and products to 
market based on specifications that have 
been published by CCITT and ANSI. 
Any changes required down the road to 
comply with the final standard will be 
dealt with through software upgrades. 

Many vendors, including AT&T, 
StrataCom, and Northern Telecom, are 
currently shipping fra me-relay equip¬ 
ment, and many more plan to ship this 
year. In the services area, WilTel be¬ 
came the first long-haul carrier to make 
a public frame-relay service available 
when it began its service in March. 
CompuServe, GTE/Sprint, and BT 
Tymnet have announced that they will 
have public frame-relay services in 
place by the end of the year. 

Even the Bellcore companies, which 
have invested heavily in switched-multi- 
megabit data services (SMDS), are tak¬ 
ing another look at frame-relay technol¬ 
ogy, with NYNEX and Pacific Bell 
committed to testing. Network manag¬ 
ers’ desire to link their far-flung LANs 
as soon as possible may adversely affect 
the acceptance of SMDS, which will lag 
behind frame relay in the marketplace. 

Frame relay will usher in a new era in 
LAN-to-LAN wide-area connectivity. 
It will let companies link their disparate 
LANs into a logical whole while main¬ 
taining a level of throughput unattain¬ 
able with X.25. As LANs become stan¬ 
dard in businesses both large and small, 
frame relay will ensure that geographi¬ 
cally separated LANs act together as an 
integrated whole. 


Bob Ryan is a technical editor for 
BYTE r s State of the Art section. You 
can contact him on BIX as "b. ryan. " 
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Let Me Count the Ways 


Y ou don’t necessarily have to have 
a LAN tying two remote com¬ 
puters together to exchange 
data. There are other methods. 
Here are some approaches to consider, 
starting with the simplest. 

• Direct modem-to-modem file transfer: 
In the simplest method, you fit each 
computer with a modem and some gen¬ 
eral-purpose communications software, 
such as Procomm. Then you play tele¬ 
phone tag until the two computers con¬ 
nect and you can transfer the file. 

You can use a protocol that automati¬ 
cally corrects errors and lets you pick 
up where you left off if the connection 
breaks partway through. However, such 
a protocol isn’t intelligent enough to re¬ 
dial on its own if the line is busy. 

• Single-user BBS: One end of the con¬ 
nection runs unattended with some 
special software, such as TBBS (eSoft, 
Aurora, CO) or Wildcat (Mustang Soft¬ 
ware, Bakersfield, CA). You call into 
the BBS to either upload or download 
files, and you communicate with other 
users by leaving messages or files for 
them. 

The BBS requires less labor than the 
modem method, since one end runs un¬ 
attended; if you use scripts, both ends 
can run unattended. However, you may 
get a busy signal when you call. 

• E-mail service : This type of connec¬ 
tion acts much like a BBS: You drop off 
E-mail at an electronic post office, and 
other users pick it up later. Mail consists 
of messages and files. However, there 
are several differences. 

An E-mail user interface tends to be 
simpler than a general-purpose modem 


utility. Some E-mail services handle 
mail in the background so you can con¬ 
tinue using your computer for other 
tasks. E-mail is designed to handle 
more callers than a BBS, so you rarely 
get a busy signal. And if you do, most 
E-mail software automatically resched¬ 
ules the call for a few minutes later. 

However, the biggest difference be¬ 
tween a BBS and E-mail is in scope. 
BBSes are designed for use primarily 
within a single city. You must call long¬ 
distance to use a remote BBS. To use a 
remote E-mail system, you make a local 
call to the packet network (e.g.. Tymnet 
in the U.S., Datapac in Canada, Tele- 
pak in Sweden, or Telepac in Singa¬ 
pore). The packet network then relays 
your mail, halfway around the globe 
if necessary, to the central-post-office 
computer. Because the packet network 
is all digital and the E-mail software 
automatically corrects errors, including 
disconnects, mail almost always arrives 
error-free without manual intervention. 

However, you cannot hold a real-time 
conversation with someone on E-mail; 
you have to exchange mail messages. 
Also, you must send mail to a particular 
person or group of people; you can’t just 
post messages for any interested party 
to read, the way you can with a BBS or 
conferencing system like BIX. And you 
can’t share a common database. 

• Terminal emulation : The first CRT 
capable of sharing a telecommunica¬ 
tions line with other terminals, the IBM 
3270, was a smashing success; thou¬ 
sands are still in use in many of Ameri¬ 
ca’s largest corporations. 

You often find perfectly capable per¬ 
sonal computers pretending to be one of 
these old 3270 terminals. They careful¬ 


ly emulate all its eccentricities and 
mask their own native intelligence. It is 
as if two capable ambassadors from the 
U.S. and the U.S.S.R. decided to con¬ 
duct their discourses in baby talk. 

The 3270 interface is stable and well 
understood, however, and you can eas¬ 
ily tie into existing mainframe pro¬ 
grams designed to work with 3270s. In 
addition, the terminal itself has evolved 
over the years so the modern SDLC em¬ 
ulations are more efficient than the old 
BSC ones. 

• Remote-control software: With re¬ 
mote-control software, such as PCAny- 
where (DMA, Huntington, NY), Close- 
Up (Norton-Lambert, Santa Barbara, 
CA), and Carbon Copy Plus (Micro- 
corn, Norwood, MA), you can work on 
problems on a computer anywhere you 
are without having to go to its particular 
location. 

For example, you can phone a com¬ 
puter, remotely control its keyboard, 
and see what’s on its screen. You can 
run programs on it—the programs run 
at full speed—and even reboot it. 

Behind the scenes, the software notes 
changes to the remote screen and sends 
them to your computer. When you press 
a key, the software in your computer in¬ 
forms the corresponding software in the 
remote machine, which in turn fools 
that computer into thinking that the key 
was pressed locally. 

Suppose you have a LAN with four 
workstations, and you add one more that 
sits unattended and is equipped with a 
modem. In the field, the salespeople 
have laptops and remote-control soft¬ 
ware. When they want to use the sys¬ 
tem, they dial into the dedicated sta¬ 
tion. They can then use the LAN exactly 


several segments to get to their final des¬ 
tinations. It looks for alternative uncon¬ 
gested routes and acts much like an air- 
traffic controller. However, the network 
layer just plans the routes; it doesn’t actu¬ 
ally send any data. That’s the job of the 
next level, the data-link layer. 

The data-link layer is also an auditor, 
in charge of ensuring that each packet 
travels safely through its route. However, 


the data-link layer’s concerns are local- 
one segment of the journey. If a packet 
arrives garbled, the data-link layer ar¬ 
ranges to have it re-sent. In contrast, the 
transport layer ensures end-to-end de¬ 
livery. 

Finally, the physical layer is at the 
very bottom of the stack. It mindlessly 
sends a string of bits from one computer 
to another. Whether or not the data ar¬ 


rives garbled is not the physical layer’s 
problem. The supervisory work of all the 
higher levels simplifies the physical lay¬ 
er’s job to just shoveling bits. 

Some of the different ways you can 
transfer information between remote 
computers fit the OSI model, but most do 
not. The text box “Let Me Count the 
Ways” above discusses various transfer 
options. 


164 B YTE • JULY 1991 









REMOTE CONNECTIONS 


as if they were sitting at that worksta¬ 
tion. The LAN is unaware that the 
workstation is remotely controlled and 
treats it like any other attended work¬ 
station. 

The big advantage of this method is 
there is no special programming. You 
just take a normal LAN or stand-alone 
application and add remote-control soft¬ 
ware, and, instantly, you can run the 
application remotely. The disadvan¬ 
tages are that you tie up a computer full¬ 
time, doing nothing but answering the 
phone. Busy signals can slow you down, 
and you need a direct long-distance con¬ 
nection. But the method works well if 
you make complex queries. 

• File-server model: When most people 
think of a wide-area network, they think 
of software that links them with a file 
server on a remote LAN. The software 
makes the remote file server appear to 
be local. Unfortunately, this is just 
about the least efficient way to use your 
telecommunications resources. 

A file server is a brain-dead slave 
with limited capabilities. It can either 
fetch some bytes off the disk or store 
them there. The file server isn’t bright 
enough to do any filtering for you. Con¬ 
sider what would happen if you ran a 
program to sequentially sift through 
10,000 database records, summarizing 
a select few into a one-page report: The 
file server would transmit every single 
record in the database to you over the 
phone line, insisting that you select the 
small subset of interest yourself. The 
file-server approach is appropriate only 
if you are careful never to request large 
amounts of disk I/O inadvertently. 

• The time-sharing model: Time-shar¬ 
ing makes exactly the opposite assump¬ 
tion. It presumes that the central data¬ 
base server is large, powerful, and in¬ 
telligent. This view usually errs a little 


too far in the other direction. 

You run a large program remotely on 
the central computer. This program has 
only one purpose: to serve one remote 
user. It is oblivious to all the other users 
and does no work for them; it sits and 
waits patiently for you to enter more in¬ 
formation. It remembers what you 
keyed in previously and adjusts itself 
based on that history. 

There are four major drawbacks to 
this approach. First, the main computer 
has to run a different program for each 
remote user, and it must run these pro¬ 
grams simultaneously. This requires 
quite a bit of RAM. There are two pri¬ 
mary ways to lower overhead: swap to 
disk and keep only one copy of a pro¬ 
gram in RAM while making it look like 
there are two independent copies. Time¬ 
sharing systems tend to bog down with 
the overhead. 

Second, these remote-control pro¬ 
grams are largely unaware of what other 
slave programs are doing. None has a 
bird’s-eye view of the whole. The pro¬ 
grams tend to stumble about in the dark 
tripping over each other, using primi¬ 
tive record-locking mechanisms for co¬ 
ordination. 

Third, traditionally, time-sharing 
paradigms presume you are sitting at a 
teletypewriter. Thus, they rarely exploit 
any remote intelligence. And fourth, if 
the system crashes, it is hard to recon¬ 
struct a time-sharing system the way it 
was just before the crash. 

Time-sharing works best for statisti¬ 
cal inquiry rather than specific record 
inquiries or updates. It is not well suited 
to updating shared databases, but it is 
the only way to go for ad hoc data analy¬ 
sis. The main advantage of time-sharing 
is that only the distilled essence of the 
data needs to be transmitted, since the 
central computer can read thousands of 
records and summarize them in a few 
bytes. 


• Transaction processing: The airline 
industry and banks think in terms of 
transaction processing (TP). Remote 
stations create a concise request packet 
describing a discrete unit of work to be 
done, such as “make a reservation,’’ 
“deposit $100,” or “ask how many 
seats are available on the Los Ange- 
les-to-New York flight next Christmas 
Eve.” 

The remote station carefully hones 
the packet down to the bare bones and 
sends it off. At the central site, packets 
arrive from a variety of locations. They 
are routed to the program that special¬ 
izes in handling their specific trans¬ 
action type. A specialist program can 
maintain an overview of what is happen¬ 
ing companywide. For example, the 
program that handles bank deposits can 
maintain RAM-based running balances 
for each teller and for the bank as a 
whole. The central computer then sends 
back a result packet that is compressed 
as tightly as possible. The remote sta¬ 
tion decompresses the information and 
displays it. 

Coordination can be very simple in a 
TP system. Since only one routine han¬ 
dles all the deposits, it doesn’t need 
to coordinate its efforts with hundreds 
of other interfering processes. It only 
needs to coordinate with a single with¬ 
drawal-handling routine. As in time¬ 
sharing, the TP routines may call on 
database engines such as Structured 
Query Language to perform complex 
inquiries. 

TP is an efficient electronic assembly 
line. It is the method of choice when you 
have high volumes of repetitive work. It 
makes optimal use of both the central 
computer’s resources and the transmis¬ 
sion lines. Banks love TP because if the 
system crashes, they can replay a log of 
the neatly unitized transactions and ac¬ 
curately reconstruct the database the 
way it was just before the crash. 


Proper Protocol 

A protocol could be considered a system 
of etiquette; it is a rigidly formal, very 
terse language of numeric codes com¬ 
puters use to control the flow of messages 
between them. There are many different 
protocols. There are separate ones for 
each layer in the OSI hierarchy and hun¬ 
dreds of possible variations in them 
across the different levels. Since OSI’s 


ascendancy is recent, all the older proto¬ 
cols and many of the newer ones violate 
its guidelines. 

In order for two computers to commu¬ 
nicate successfully, they both have to 
agree on a common set of protocols. If 
the two computers cannot find a protocol 
that they both speak, you need a translat¬ 
ing device to create a bridge between 
them. 


The protocol match between comput¬ 
ers has to be absolutely perfect; if people 
worked the way computers do, you would 
need to hire a translator anytime some¬ 
one in Texas phoned someone in London, 
just because they have a few small differ¬ 
ences in the way they use the English lan¬ 
guage. I cannot stress the importance 
of rigidly standard, common protocols 
enough. 


continued 
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ISDN: Is It or Isn’t It? 

Janet J. Barron 


B ecause of a number of inherent 
problems, the coming of ISDN 
has become an industry joke. 
During its lengthy evolution, 
computer users had just about given up 
hope of its ever becoming a reality. 
Many have dubbed ISDN the ultimate 
“virtual technology.’* 

But on February 26, Mike Walter, 
vice president of sales and marketing 
for the Corporation of Open Systems 
(COS), announced a development that 
may put the “oomph” back into the 
push to deploy ISDN. The announce¬ 
ment disclosed the commitment of a va¬ 
riety of major ISDN companies and or¬ 
ganizations to an implementation 
agreement called National ISDN 1. 

The agreement aims to standardize 
some of the interfaces, protocols, hard¬ 
ware, and software whose compatibility 
is essential to making the use of ISDN 
ubiquitous and transparent (see “The 
Ultimate Link?” in the July 1988 
BYTE). It’s called “National” ISDN 1 
because certain facets of U.S. and inter¬ 
national ISDN environments are not to¬ 
tally compatible. The National ISDN 1 
agreement proposes to standardize the 
ISDN technology across the board in 
the U.S., but it will not yet address the 
issue of global compatibility. 

Walter states that, with the new 
agreement, ISDN services “will be 
widely available by late 1992. Through 
the implementation of standards, ISDN 
capabilities, such as the interconnection 
of personal computers or video trans- 


Apples and Apricots 

If you have two LANs that speak the 
same physical-layer protocol (e.g., 
Ethernet), you can connect them with 
a simple low-cost repeater. If the two 
LANs speak the same data-link layer 
protocol (e.g., IEEE 802.3), then you 
can connect them with a bridge —even if 
(hey differ at the physical layer. If the 
two LANs have a common network-layer 
protocol (e.g., Novell IPX), you can con¬ 
nect them with a router. If two LANs 
have nothing in common, you must resort 
to connecting them at the highest (appli- 


mission, will become as widespread and 
as easy as placing a voice call is today.” 
The upshot of this agreement is that the 
technology could finally move forward 
at a rapid pace. You may at last find 
yourself able to send and receive voice 
and data—and even video in a basic 
form—end-to-end over the telephone 
that already sits on your desk. 

“For the first time, an industrywide 
consensus has been reached to develop 
and deliver, by late 1992, ISDN ser¬ 
vices in the public telephone network 
based on a standard set of technical 
specifications and implementation 
agreements,” stated Walter. 

Promises, Promises... 

Analysts predict that by the end of this 
year, approximately 192,000 ISDN 
lines will be installed and operating do¬ 
mestically. Unfortunately, many of the 
users of these lines will not be able to 
communicate with other ISDN users be¬ 
cause of the present incompatibility of 
equipment among different vendors’ 
switches. This phenomenon is known as 
island ISDN. 

The Regional Bell Operating Compa¬ 
nies (RBOCs), switch and Customer 
Premises Equipment (CPE) vendors, 
standards organizations, and users all 
have high hopes for the potential that 
ubiquitous ISDN 1 offers. But is it sim¬ 
ply another case of too little, too late? 
Many believe that ISDN is a technology 
that should have been put in place at the 
beginning of the microcomputer age and 


cation) level with a gateway. Finally, a 
brouter is a chameleon device that can act 
as either a bridge or a router. 

A bridge is more expensive than a 
repeater, because it handles data-link 
functions and potentially two kinds of 
physical attachments. A router, in turn, 
is more expensive than a bridge, because 
it adds the complexity of the network- 
layer functions. A gateway is the most 
complex of all. 

The cardinal rule is that the more sim¬ 
ilar two computers or LANs are, the 
more efficient, simple, inexpensive, and 


that, at this stage of the game, it will re¬ 
ceive its “ 15 minutes of fame” only as a 
speedy alternative to the modem. 

Others say, “not so.” ISDN standard 
technology has already been imple¬ 
mented for digital network-access lines 
and central-office, switch-to-switch in¬ 
teroperability (ANSI 2B1Q transmis¬ 
sion standard and Bellcore Technical 
References 444 and 448). The goal of 
National ISDN 1 is to speed up the de¬ 
ployment of ISDN technology across 
the board. 

John Seaholtz, vice president of tech¬ 
nology and information services for 
Bell Atlantic, says, “The word National 
is very important. It reflects the scope 
of the ISDN deployment. It is nation¬ 
wide. The number 1 indicates that this is 
the first foundation set of capabilities 
and that more will follow.” Seaholtz 
adds, “We support deployment of a 
common ISDN platform that includes an 
agreed-upon list of testing tools and pro¬ 
cedures—and a timetable for ISDN con¬ 
formance tests—that reflect the needs 
contained in the consolidated view.” 

Necessity, the Mother of ISDN 1 

The ISDN 1 agreement proposes to stan- 
dardize the signaling protocols and 
messages used between users’ equip¬ 
ment and the network and invoke uni¬ 
form services, such as data connections 
and call forwarding. In essence, say 
representatives of COS, a standard 
ISDN platform will meld the currently 
fragmented ISDN market to provide the 


generally satisfactory the connection 
will be. Unfortunately, most of the time 
you have no choice; the computers that 
are to be connected are already in place, 
as stubbornly different as Apples and 
Apricots. 

Efficiency First 

Today’s linking software can be seduc¬ 
tive, creating the illusion that two sites 
are one—as well-linked as though they 
were in the same room. However, it is 
only an illusion. If you take the conve¬ 
nience too seriously, you can find your- 
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ISON DOCUMENTATION 


Here are the five most important Bellcore Technical References that the 
National ISDN 1 agreement is based on. 

TR268 provides standard signaling between the individual and the public network. 
This is the foundation for terminal portability. 

TR444 and TR448 define the standard protocols that allow ISDN services to ride 
on the Signaling System 7 (SS7) network. 

TR317 defines the protocols for standard SS7 networking between the Local 
Exchange Carriers' (LEC’s) Local Access Transport Area (intraLATA) switches that, 
when combined with TR444 and TR448, can deliver ISDN services. 

TR394 defines the protocols for standard SS7 networking of interLATA switches 
that, when combined with TR444 and TR448, provide the interface for ISDN 
services and the interexchange network. 


economy of scale necessary to produce 
affordable, profitable products. 

Steve Jones, director of switched ser¬ 
vices, product management, for North¬ 
ern Telecom, states, “Currently, ISDN 
is a proprietary capability—different 
switches offer different services. What 
this implementation agreement provides 
is the potential to buy ISDN right off 
the shelf. It will take a while for users 
to be able to buy ISDN devices at Radio 
Shack, go home, and have the service 
all ready. But that is the aim of National 
ISDN 1.” 

The structure of National ISDN 1 was 
created by Bellcore, the North Ameri¬ 
can ISDN Users (NIU) Forum, and sev¬ 
eral key telecommunications firms. Its 
technical innards are composed of the 
NIU Forum Implementer’s Agreements 
(I As) and a number of Bellcore Techni¬ 
cal References, or TRs. (For the five 
most important Bellcore Technical Ref¬ 
erences for ISDN, see the table.) 

The I As generated by the NIU Forum 
provide for the use of ANSI standard 
specifications for an ISDN. The IAs 
were developed and approved by indus¬ 
try and user representatives participat¬ 
ing in the individual expert working 
groups. The IAs exist to expedite the 
development of ISDN capabilities; to 
promote interoperability of ISDN com¬ 
munications equipment; and to provide 
a universal, multivendor implementa¬ 
tion. TRs are documents that dictate 
how a service or a device must be de¬ 
signed for it to work on Bell company 
networks. 

Until the technology specified in 
these IAs is put into place, companies 
that offer ISDN products can only pro¬ 
vide vendor-specific versions of it, 
which may or may not be compatible 


with products from other companies. 
The goal of National ISDN 1 is to 
achieve uniformity of network inter¬ 
faces and service offerings. 

But at the moment. National ISDN 1 
is only a concept. There is much to be 
done before the agreement becomes a 
reality. 

Among the issues to be resolved is 
concern about ISDN's speed limita¬ 
tions. High-quality video and interac¬ 
tive communication of high-resolution 
images (digitized video) requires data 
transfer rates of 50 to 100 kilobits per 
second. Another issue yet to be ad¬ 
dressed is the standardization of ISDN's 
more sophisticated features. In addi¬ 
tion, older equipment that conforms to 
proprietary applications and standards 
may not be reconfigurable. 

National ISDN 1 industry players 
have their work cut out for them. They 
must implement a standard interface be¬ 
tween terminal equipment and the pub¬ 
lic network and speed up the universal 
deployment of Signaling System 7. SS7 


is a common-channel signaling system 
that allows telephone calls to be set up 
by packetized signaling in a separate 
channel outside the voice band. 

And then there is the difference be¬ 
tween talking a good game and making 
it all really happen. Susan Schuman, 
ISDN product manager for Apple, one 
firm marketing an ISDN software de¬ 
veloper’s toolkit, says, “A lot of CPE 
vendors are taking the step, as are some 
of the RBOCs, but the infrastructure 
has to be put in place. We all have to 
stand up, make a commitment, and say, 
‘we're going to do it.’ Aggressive im¬ 
plementation plans need to appear, and 
there must be a public decision that we 
arc moving in this direction. The phone 
companies have to do more than pay lip 
service to ISDN—they are very lethar¬ 
gic. I want to be able to call up an RBOC 
and say, *1 want ISDN.' " 


Janet J. Barron is a BYTE technical 
editor. You can contact her on BIX as 
“neural. ” 


self in serious trouble. 

By way of analogy, a wallet full of 
credit cards creates the illusion that you 
have tens of thousands of dollars in cash 
to spend. This may be convenient, but it 
is also an illusion—at least in my case. If 
you took this “virtual money” too seri¬ 
ously and spent it as freely as if it were 
real money, you'd soon end up in bank¬ 
ruptcy court. 

In reality, two sites are linked only by 
the thinnest of pipes, and you must do 
your best to avoid clogging them with 
traffic. 


Traffic Control 

The primary technique used to cut down 
the traffic on a line is to place some intel¬ 
ligence at each end. The smarter the two 
boxes are, the more terse their communi¬ 
cations can be. 

For example, if you need to transmit a 
list of dates, you might send each date as 
a 10-byte string: 12/31/1991. However, 
if you have some local intelligence, it can 
convert this date to unsigned binary days 
since January 1, 1860, for example; such 
a date would take only 2 bytes to send. 
The receiver can easily reconvert the 


dates and put the slashes back in if they 
are needed. 

You can use local intelligence and a 
data-entry language to paint screen dis¬ 
plays, generate error messages, and ex¬ 
pand numeric codes to meaningful de¬ 
scriptions. You don’t need to send all 
that extra data over the communications 
lines. By validating keyed data locally, 
you can further cut down the traffic. 
Data compression can reduce it even 
more (see “Lossless Data Compres¬ 
sion,” March BYTE). 

The most effective way to avoid traffic 


JULY 1991 • BYTE 167 











Take the 
Express route 
to Windows 
Standardization. 


hDC Windows Express - Dynamic Corpnralion 


Eilc Special Help 


Monday July 1 


t£3047PM 



• - 

Dynamic. Coipoiafionl,’,. — 

SC erural Region H 
(1 ■ ■ ■■■- J ^ «jSate*. Departrnert'j 


i|jj| Q Quarterly Goa/s Upd*t*d 7/1/51 
^ C Customer Database F*al»*«: confer MXfcr^a- at: 
s Per sonnt Schedu/e Iwivtaual Cali*. 


D. Department Calendar - Evtnu and oc*mi»i 


M 

m 


R. Sales Repqrts DuwkV riwvhfy 
P Department Projects Siflnpogw 
A Application Library \vitdo<- <ndDO$ nt 


FB 

View Quirk Kays 

Key 

Dexfciiplion 

F2 

To Po Let 

F3 

fttMt 

F4 

Schedule 

t F5 

load* .tmf Protpoctr 


Homo tempiotc 


Moving 

To 

Microsoft 

Windows 

Switching from DOS 
to Windows can be 
a very smart move. 
But, as you may have 
discovered, it's not 
as easy as putting a 
package on everyone's 
desk, a That's why 
we developed hDC 
Windows Express™, 
the corporate menu 
system that puts you 
back in control of 
the company work¬ 
station. ■ And that's 
why we're making 
Moving to Microsoft ® 
Windows ™ available 
to you for just $7.95/ 
This handy guide 
leads you through 
the process of 
standardizing on 
Windows. ■ For your 
copy, and a free disk 
of hDC utilities, call 
800.321.4606 today. 


hDC Windows Express, the fast painless 
way to move Windows. It provides: 


✓ Standard Windows Menus 


■ Create a company-wide interface 

■ Create menus for specific work group needs 

■ Integrate DOS and Windows applications 

seamlessly 

■ Implement menus easily over multiple 

workstations 

■ Support multiple users on a single workstation 

^ Comprehensive Network Support 

■ Works with all Windows 3.0 compatible 

networks 

■ Environment variable support allows standard 

menu to be tailored by department or user 


✓ Simplified Network Adminstration 


■ Create custom network 

menus easily 

■ Edit network menu 

file—while users 
are accessing files 

■ Reduce training and 

support costs 

■ Site license programs 

available 


c "Windows * ^ 

q Express makes 
an excellent front 
end for LAN 
administrators to 
^ use on Windows ^ 
^ workstations/ ^ 


A r "< 


/ Enhanced System Security/Control 

■ Separate Editor program for menu design 

■ Password protection 

■ Option to disable access to file operations 

such as move and delete 


Suggested U.S. retail price $99.95 


hDC 


hDC Computer Corporation 
6742 185th Avenue NE 
RedmondWashington 98052 


•Plus shipping and handing hDC products 
are attributed worldwide; call 706 885 5550 
for the distiltxjtor in your country 


Quote reprinted from PC Magrane, February 1991 O 1991 Ziti Communications Company 
C Copyright 1991. hOC Computer Corporation. hDC Windows Express are trademarks of HOC 
Computer Corporation Microsoft is a registered trademark and Windows is a trademark of 
Microsoft Corporation 


REMOTE CONNECTIONS 


is to store the data nearest to the people 
who will be using it most. They can then 
access the data directly, without using 
the communications lines at all. All too 
often, managers insist on putting all the 
data in one place and all the people in 
another. 

But what if two large, geographically 
separated groups of people both need 
high-volume access to the same data? 
One method is to make duplicate copies, 
one stored locally for each group. But 
then how do you keep the two copies 
synchronized? 

• You can send changes to both copies. 
Then you can examine the up-to-date 
local copy as much as you want without 
using the link. 

• You can make one copy read-only. 
Then one group can look but not touch. 
Each night, the read-only copy receives 
an update of the changes that were made 
to the other copy. During the day, the 
read-only group makes do with a slightly 
stale copy (which can also act as a hot 
backup if the master copy fails). 

• You can allow both groups to update 
their local copies. However, the first 
group doesn't see the changes that the 
second group makes, and vice versa. At 
night, both groups send their aggregate 
daily changes to a central site where a 
batch program merges them. Then the 
merged changes go back to the groups so 
that the next day they start out in sync 
again. 

Keep Your Eyes Open 
When you start to set up a WAN, it's im¬ 
portant to remember that similar com¬ 
puters or LANs are easier and less ex¬ 
pensive to connect satisfactorily. You 
should also bear in mind that common 
protocols simplify the connection pro¬ 
cess. 

But managing network traffic is the 
major challenge. You have to find ways 
of avoiding clogged network arteries. 
“Rush-hour” conditions will leave ev¬ 
eryone steaming and screaming with 
frustration. Never allow the WAN to se¬ 
duce you into believing the illusion that 
all the sites are tied into one seamless 
whole. Keep one eye on the traffic at all 
times. ■ 


Roedy Green, president of Canadian 
Mind Products in Vancouver, B. C., Can¬ 
ada , builds custom computers and writes 
custom software for charities. He is the 
author of the public domain Abundance 
database and data-entry language (see 
“Abundance, ” October 1986 BYTE). 
You can reach him on BIX as “roedy. ” 
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There is nothing else like it. 

And starting complete at only $1295, 
there probably won’t be for quite some time. 
Come on in and take a look! 









Z E R O - W A I T 


drive interface right on the motherboard. This 
not only saves you an expansion slot but enables 
us to provide you with the very latest (and fast¬ 
est) IDE disk drives as well. Not only that, but 
your system will also accommodate additional 
hard drive technologies (including ESDI, 
SCSI, etc.) should you wish to add them. And 
your ZEOS Advanced Engineering Advantage 


of pure clean power. This isn’t some cheap 
power supply used to keep the price down— 
this is the very best. Because the very best is 
just what your system deserves. It deserves to 
live a long time too. 

EXTRA COOLING. LONGER LIFE. 

That’s why you’ll receive the unique patent 
pending ZEOS cooling system. This includes 
not just one but two whisper quiet cooling fans. 
Why two fans? Because we know that if, as an 


rformance. Quality Price. Supp< 


doesn’t stop there. 

On the I/O (Input/Output) side, we’ve freed 
up another slot for you too. We’ve taken the cele¬ 
brated high speed ZEOS VO card and put it right 
on the motherboard. The result is two fully soft¬ 
ware configurable high speed serial ports, the 
parallel port and even a game port built right 
into the motherboard! 


ROOM TO EXPAND. 
POWER TOO. 

If you should open up 
your system you’ll see ex¬ 
pansion room galore. Be¬ 
cause at ZEOS, we always 
give you room to grow. 
That isn’t just limited to 
more open expansion slots 
either. We give you our 
SpaceSaver case which 
has seven drive bays ye/ is 
smaller than most full size 
cases that have only five 
drive bays. But what of 
expansion power? 

Having the room to 
expand is only part of the 
story, we give you the 
power to expand as well! 
Your new ZEOS 386SX- 
20 will have the best 
power supply money can 
buy and this baby will be 
pumping your system 
with a full 200 WATTS 


VmrZEOS 

386SX-20! 


INCREDIBLY FAST 53ns DRAM 



example, you lower the ambient interior tem¬ 
perature of your system by 10°C, you can up 
to double the life of the components inside! 
Now that’s quality. Others don’t do it. We do, 
because at ZEOS providing you with abso¬ 
lute quality and reliability are of primary 
importance. It’s a case of quality. Speaking 
of which... 

The beauty of your 
ZEOS case is much more 
than skin deep. The steel 
ZEOS uses is specified to 
be 0.20mm thicker than 
that of cases used by 
many of our competi¬ 
tors. And the fit is finely 
crafted to provide a rock 
solid system while meet¬ 
ing the stringent require¬ 
ments of our Underwriters 
Laboratories listings. 
True, quality touches 
cost a little more but it 
all adds up to value, and 
value is why you’re buy¬ 
ing a ZEOS system! 

Here we have dis¬ 
cussed how your new 
ZEOS 386SX-20 provides 
you with stellar perfor¬ 
mance, unequalled quality 
and absolute reliability. 
With all of this, what 
more could there be? 
From ZEOS lots more. 











24 HOUR A DAY TOLL FREE 
TECHNICAL SUPPORT! 


ft 


Like ZEOS 24 Hour a Day Toll Free Technical 
Support. Most of our competitors still offer only 
part time technical support. Yet for the last two 
years ZEOS technicians have been standing watch 
for our customers—twenty-four hours a day, 365 
days a year. We are always here for you, or anyone 
else using your ZEOS system, any time of the 
day or night. 

And that’s only the start of your ZEOS Cus¬ 
tomer Satisfaction Package. Add to it our 
30 Day Absolute Satisfaction Money Back 
Guarantee, One Full Year Limited War¬ 
ranty and our Express Replacement Fblicy. 
You’re going to be very satisfied. We don’t 
just say it. We guarantee it. 

Setting the pace for the industry in per¬ 
formance, in quality and reliability, and in service 
as well guarantees that when you buy from ZEOS, 
you are buying the very best. Perhaps that’s why, in 
their service and reliability issue, PC Magazine 
discovered that ZEOS 386SX systems were rated 
#1 by customers. #1 in technical support, #1 in re¬ 
pair services, #1 in customers who would buy again! 

So why not give us a call. Your ZEOS product 
partnership begins the moment you are greeted 
by your friendly ZEOS Systems Consultant. Call¬ 
ing on years of experience and knowledge, your 
ZEOS Systems Consultant is prepared to help an¬ 
swer any questions you might have. You’ll find talk¬ 
ing with your ZEOS consultant is just like talking 
with an old friend who happens to know quite a bit 
about computers. Good knowledgeable advice! 


YOUR COMPLETE ZEOS 
386SX-20 ZERO-WAIT 
HARD DRIVE SYSTEM 
INCLUDES ALL OF THESE 
FEATURES. AND MORE! 

ONLY $1295 

Genuine Intel 80386SX 20MHz CPU. 
8/20MHz Dual Speed, Keyboard 
selectable. 

512K of High Speed 53ns DRAM 
providing Zero-Wait performance 
right up thru a total of 16MB on the 
motherboard. 

Fast 42MB IDE Hard Drive, Teac 
1.2MB Floppy Drive. 

ZEOS 14" Flat Screen High Res amber 
monitor with Tilt/Swivel Base. 
Genuine Hercules Brand graphics 
controller! 

ZEOS/RS 101 key SpaceSaver Key¬ 
board with pleasant Tactile/Click feel. 
Two High Speed Serial plus One 
Parallel and One Game port on the 
motherboard. 

7-16 and 1-8 bit expansion slots. 

Speed demons appreciate our 
Shadow RAM/EMS capability, and full 
387SX math coprocessor support. 
Includes our 7-bay ZEOS SpaceSaver 
case. Two cooling fans and 200 Watt 
power supply for added expanda¬ 
bility and reliability. Top notch. 

30 Day Absolute Satisfaction Money 
Back Guarantee, Full One Year 
Limited Warranty and our Express 
Replacement Policy. 

Wrap it all up with 24 Hour a Day, 

365 Day per Year Toll Free Technical 
and Sales Support on your ZEOS Hot¬ 
line. You've got a winner! 


ORDER YOUR OWN ZEOS 386SX-20 TODAY! 

Ordering is easy too. Simply pick up the phone 
and give us a call now at 800-423-5891. Buying 
your new ZEOS 386SX is perhaps the best 
purchase decision you’ll ever make! After all, 
your satisfaction is absolutely Guaranteed. 

ORDER NOW TOLL FREE: 

800 - 423-5891 

DON'T FORGET THE OPTIONS! 

As PC Magazine said, ZEOS offers “more 
options than even the most configuration hungry 
hound could possibly need.” Because every 
ZEOS system is custom built you may choose 
from a huge selection of hard drives, video pack¬ 
ages and many other options. On-site service 
is available too. Call 800-423-5891 for details. 


ORDER NOW TOLL FREE: 

800 - 423-5891 

FAX Orders Dial: 612-633-1325 
In Minnesota Call: 612-633-4591 
Hearing Impaired (TDD): 800-228-5389 
Government Orders: 800-245-2449 
Outside US and Canada Call: 
612-633-6131 

MasterCard, VISA, Discover, Am Exp, 
Z*Card and COD. 

Open 24 Hours a Day, 365 Days a year! 




$1295! 


re.Your # l Choice! 


OS 3 8 6 S X - 2 0 ADVANTAGES 




VGA color systems feature 
our high-res ZEOS 1024x768 
monitor with the incomparable 
SpeedStar Plus 
card! 

[^Special pack¬ 
age savings are 
available incor¬ 
porating our 
most popular 
upgrades. Many 
packages include 
Microsoft" DOS 
plus Windows 
and a Mouse! 


T OUT! 


EOS 386SX-20 
mbination of 
available any- 
. Many are of 
ortance, while 
btle yet critical 
jte satisfaction. 
PC Magazine 
S 386SX owners 
lustomers Who 
gain!" We think 
ZEOS is your #1 
as well! 


Everybody 
loves ZEOS’ 

24 Hour a Day 
Toll Free Technical Support. You 
can call for advice any time of the 
day or night, 365 days a year! 

Your new system is backed 
by our 30 Day Absolute Satis¬ 
faction Money Back Guarantee, 


One Full Year Limited Warranty 
and our Express Replacement 
Fblicy. 

I - / Buy with confidence. ZEOS 
is a strong and rapidly growing 
public company (NASDAQ Symbol: 
ZEOS). WeVe been around since 
1981. Well be around for a long 
time to come as well. 




ZEOS offers you a wide variety 
of payment options including 
MasterCard, VISA, Discover, 
American Express plus our own 
Z-Card, the ZEOS credit card fea¬ 
turing low consumer rates. Credit 
terms are also available along with 
attractive leasing programs to 
qualified corporate customers. 

We also ship COD if you wish. 

Friendly ZEOS Systems 
Consultants are available 24 Hours 
a Day by calling 800-423-5891. 
You can call any time. 

When you add it all up, there’s 
nothing like buying from ZEOS. 
There is certainly nothing like 
the incredible ZEOS 386SX-20! 

Why not give us a call right now! 

CALL NOW TOLL FREE: 

800 - 423-5891 






Incredibly fast 53 nanosecond 
DRAM giving true Zero Wait State 
performance. Your entire memory 
is like one huge cache, operating 
flat out at full processor speed. 

[yT You may expand your system 
with up to 16 megabytes of memory 
right on the motherboard! 

Speaking of motherboards, 
your ZEOS 386SX-20 mother¬ 
board is designed and manufactured 
by ZEOS, right here in the USA. 

Your new system features the 
exclusive ZEOS seven bay desktop 
case, smaller than most five bay 
cases yet plenty of room for future 
expansion. 




Two whisper quiet cooling 
fans move more air through your 
system increasing reliability and 
component life. Others seldom offer 
this important added feature. 




Your entire system is UL S 
listed (not just the power supply). 
Few others offer this security; we 
wonder why. 

Eight slots. One for the video, 
seven more open providing plenty 
of room for future expansion. 
Designed for you! 


Your new ZE 

Only 

Feature for Feati 


CHECK YOUR EXCLUSIVE Zl 


FCC Class B approved, of 
course. 


Two high 
speed serial 
ports, one par¬ 
allel port and 
one game port. 

sf Our top 
quality 200 watt 
power supply 
providing you 
with plenty of 
power for your 
present and 
future needs. 


CHECK 


Your new Zl 
offers a co 
features not 
where else 
obvious imp 
others are su 
to your ultimi 
No wonder 
reported ZEO 
to be #1 in "( 
Would Buy A; 
you'll agree, 
choice 




ZEOS uses only genuine Teac " 
floppy drives. Accept nothing less. 


Monochrome TTL systems 
feature Genuine Hercules* Brand 
graphics controllers. Only the best 
for you. 




YOUR PICK 


Choose from 4 great 
money saving packages. 

or specify your own custom configuration! 


Your complete 
ZEOS 386SX-20 system! 
Package #1. 

ONLY $1295 

Your complete 386SX-20 system 
for only $1295. Including all the 
features described in the column 
to the left. Highlights include: 

■ Screaming ZEOS 20MHz 
386SX motherboard. 

■ 512K of High Speed 53ns DRAM, 
16 MB motherboard capacity. 

■ Ultra-fast 42MB IDE Hard Drive. 

■ Genuine Teac* 1.2MB floppy. 

■ Shadow RAM/EMS capability 
387SX support. 

■ ZEOS 14' r Flat Screen Tilt/ 
Swivel Amber Monitor. 

■ Genuine Hercules* Graphics Card. 

■ Two Serial, one Parallel and one 
Game Fort. 

■ ZEOS SuperCase: 2 Cooling Fans, 
7 Bays, 200 Watt power supply. 

■ ZEOS R/S101 keyboard. 

■ 30 Day Absolute Satisfaction 
Money Back Guarantee. 

■ One Full Year Limited Warranty, 
with Express Parts Replacement. 

■ 24 Hour a Day Toll Free Technical 

Support 

The Incredible Upgrade 
Package #2 

ONLY $1895 

We take Package #1 and upgrade your 
Editor's Choice system to include: 

■ Top quality 16-bit high res 1024 
YGA color graphics card. 

■ ZEOS 14" High Res 1024x768 
VGA Color Monitor with Tilt & 
Swivel. 

■ One full Megabyte of 53ns DRAM. 

■ Microsoft'" DOS 4*01 with Disk 
Cache Software. 



PC Magazine readers 
rated ZEOS 386SX 
systems #1! 

#1 In Technical 
Support 

#1 In Repair Services 

#1 In Customers Who 
Would Buy Again. 

The ZEOS 386SX-20 
is your #1 Choice 
as well! 


YOUR #1 CHOICE 


From a family of seven 
PC Magazine Editor’s 
Choice systems. The 
incredible ZEOS 
386SX-20! 


Incredible Upgrade 
Package #3 

ONLY $2095 

Now take Two megaby tes of 
memory and a second floppy drive 
and save even more! Your extras 
now indude: 

■ Top quality 16-bit high res VGA 
color graphics card. 

» ZEOS 14" High Res 1024x768 
VGA Color Monitor with Tilt & 
Swivel. 

■ Two full Megabytes of High 
Speed 53ns DRAM. 

■ A second Teac floppy drive, 3.5" 
L44MB* 

■ Microsoft" DOS 4.01 with Disk 
Cache Software plus Microsoft 
Windows™ 3*0 and mouse! 

Incredible Upgrade 
Package #4 

ONLY $2295 

Want an even bigger hard disk? 
Package #4 gives you all the extras 
plus our Fast 85MB hand drive. 
Outrageous savings! 

■ High Speed 85MB IDE Hand 
Drive* 

■ Top qualify 16-bit high res 1024 
VGA color graphics card. 

■ ZEOS 14" High Res 1024x768 
VGA Color Monitor with Tilt & 
Swivel. 

■ Two full Megabytes of High 
Speed 53ns DIMM. 

■ A second Teac floppy drive, 3*5," 
1.44 MB. 

■ Microsoft* DOS 4.01 with Disk 
Cache Software plus Microsoft 
Windows™ 3.0 and mouse! 

ORDER NOW TOLL FREE: 

800 - 423-5891 


Purr haw ordere subject appmval- All prices and specifications ant filbert t-rn-hanRtt wilhaui mjtLcc. Please call to confirm pricing, specification and warranty details. Micnwwrfl and 
Windows are- trademarks caf fiJicmsuft Cwporati<jn. Z-Qsnd. SpaceSaver and ZEOS ate trademarks of ZEOS ktematinnal. Ud-. 530 5(h Avenue. N. W., St. r^ul, MN5511Z USA € 1991. 










COMPLETE 



That’s right! Now you can own the 
incredible ZEOS 386SX-20 for as 
little as $1295. And this is no 
ordinary computer. 

Should you decide to purchase 
it (and we think you will), you 
will be acquiring the most advanced 
personal computer system of its kind. In¬ 
corporating the very latest in personal 
computer technology, your new ZEOS 
386SX-20 is quite simply the very best 
you can buy—at any price. Why? 


FAST MEMORY. 

INCREDIBLE PERFORMANCE. 


ft 


For starters, we’re including incredibly fast 
fifty-three nano-second DRAM. When we sat 
down to design this system we polled all the 
existing technology. We knew that while every 
20MHz 386SX processor crunches data at the 
same rate, making that data available to the 
processor for immediate crunching is the key. 
The faster the DRAM (the computer’s memory 
that holds the data for crunching), the faster 
the data got crunched. 

Until now, the best way to get data to a 20MHz 
processor was to use “cache memory”; the next 
best is called page/interleaving. Yet a typical 
cache scheme of say 32K (only 1/16 of a megabyte) 
holds only a fraction of the memory’s data for quick 
crunching by the processor. The rest of the sys¬ 
tem’s memory is usually only 80 nanosecond (ns) 
or even slower 100ns DRAM. That’s where ZEOS’ 
blazing 53ns memary comes in. 

With the 53 nanosecond memory in your 
new ZEOS 386SX-20, your system’s processor 
has instant access to all the memory in your 
system—not just a tiny fraction of it. This instant 
access to all your system’s memory means your 
data is available for immediate crunching with 
absolutely no waiting! Bottom line—an incredibly 
fast computer. 


INCREDIBLY FAST. JUST FOR STARTERS! 

Incredibly fast indeed! Yet that’s only the start of 
your new high technology ZEOS 386SX system. 
We’ve captured the latest in other technologies as 
well. Take hard drives for instance. 

Your new high speed ZEOS 386SX-20 system 
includes our IDE hard drive interface and floppy 




ZEOS IS THE LEADER 


10 Good Reasons 
To Bay From ZEOS 




Reason #1 

"Overall Excellence" 4 

As PC Magazine said 
“Price is always a consid¬ 
eration. So are benchmark 
test results. But both factors 
can be deceiving, which is why 
we consider them in the context 
of other aspects that will make the 
difference months and years down 
the road!’ i 

These are the attributes which PC 
Magazine used in awarding ZEOS the 
coveted Editor’s Choice, not once but 
seven times. And 11 ‘Overall Excellence” 
are the very words PC Magazine used 
in describing ZEOS systems compar¬ 
ing them to all others. 

Reason #2 

Dazzling Performance. 

In one recent "386 review; PC Maga¬ 
zine awarded ZEOS Editor’s Choice. 
“The ZEOS ’386 blows away every 
other computer.. * a smart choice” is 
what they said. And in another recent 
review; Government Computer News 
said the ZEOS 33MHz '386 is “aigu- 
ably the fastest MS-DOS ;ind OS/2 
micro in the world" 

Dazzling Performance is built into 
every ZEOS system. It’s a key compo¬ 
nent of ZEOS Overall Excellence. 


Reason #3 

Exceptional Quality. 

PC Resource Magazine put it this 
way, “ZEOS.., provides quality com¬ 
parable with IBM or Compaq and does 
so for about 70% of the price!" ZEOS 
uses only the very best components. 
And every system is fully tested and 
burned-in right in our own labs. 

Reason #4 

Value. 

InfoWorkt says, “We find the 
ZEOS "386 an excellent value. Speed: 
Excellent. Compatibility: Excellent 






Value: Excellent!" 
Personal Computing 
said, “ZEOS...is the 
best value we've 
come across...its 
performance is 
right up there 
with the slidt 
est, most expensive 
PCs you can buy!' 


Reason #5 

Warranties and Guarantees. 

ZEOS believes in its products. 
That’s why we offer each and every cus¬ 
tomer our 30 Day Absolute Satisfaction 
Money Back Guarantee, no questions 
asked. Plus, our One Full Year limited 
Warranty and Express Parts Replace¬ 
ment Policy: Optional On Site Service 
is available too. Call for details. 

Reason #6 

24 Hour Toil Free Technical 
and Sales Support. 

At ZEOS, the customer is #L That's 
why we invented 24 Hour a Day Tech 
Support. Pox your convenience. If you 
buy a product from us we feel we should 
be there to help, any time of the day or 
night. Give us a call Toll Free! 800-423- 
5891. Anytime! 

Reason #7 

Experience. 

Almost unique in the mail order 
computer industry, ZEOS maintains its 
own chip level Research and Develop¬ 
ment staff. In addition to Systems 
Manufacturing, we also operate our own 
Board Level Manufacturing facility. 

ZEOS has been involved in Research 
and Development since our incorpora¬ 
tion back in 1981. Our strong and 
experienced Research, Manufacturing 
and Technical Staff translates into 
superior factory direct computer 
systems for you. 


Reason #8 

A Starling Reputation. 

In magazine after magazine and 
review 7 after review T ZEOS systems are 
cited for Overall Excellence, for Excel¬ 
lent Value, as the Right Choice and so 
on. All of this is flattering but the most 
important thing is this: What do our 
customers think? Frankly, they love us. 
The systems and the support. That 
means more to us than anything. 

Reason #9 

Easy to Buy. 

ZEOS systems arc easy to buy. You 
can pick up the phone any time of the 
day or night and order your new ZEOS 
computer. And we accept MasterCard, 
Visa, Discover, American Express, 
and Corporate Purchase Orders from 
Fortune 1000 Companies, Colleges, Uni¬ 
versities and Governments. Complete 
Leasing Programs are available as well* 
And now the Z-CARD! Its your very 
own ZEOS Credit Card and you can 
apply today. With the Z-CARD you 
can charge your ZEOS purchases and 
pay in easy monthly installments. It's 
just like a Bank Card. Why not apply 
for your Z*CARD now! 

Reason #10 

You're Going to be 
Very Satisfied. 

When it comes right down to it, 
you’re going to be very satisfied with 
your new ZEOS system. Our goal is your 
complete satisfaction. And that’s our 
commitment to you. To quality. To per 
formance. To reliability and support. 
To Value. We don’t just say it, we 
Guarantee it! 

FAX Orders Dial: 632-633-1325 
In Minnesota Calf: 612-4334591 
MasterCard. VISA, 

Discover, AmEit, 

Z-Otrci and COD 
Open 24 Hoursa 
day, 365 Days 
a year. 

Order Now 
Toll Free 

800-423-5891 



Please tall for currf.nl pricing and warranty details. ZEOS is a publicly traded company. Symbol: ZEOS. ' 19S9 ZEOS Intematioral, Lid., 530 5th Avenue, N. W., Si. Paul MN 55112. 
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CREATE A WAN 

Implementing a corporate WAN is a bit like trying to nail jelly to a wall— 
it’s pretty slippery, and the end result can be unsatisfactory 

PETER STEPHENSON 


N ow that LANs are commonplace 
in most medium and large com¬ 
panies, wide-area networks have 
become the next communica¬ 
tions frontier. However, the implementa¬ 
tion of a WAN often founders due to a 
lack of definition and limited product 
support. 

While the issues of interconnecting 
LANs within an enterprise pose some in¬ 
teresting questions—and occasionally 
some difficult choices—implementing a 
corporate WAN is a bit like trying to nail 
jelly to a wall. It’s pretty slippery, you 
get your hands dirty, and the end result 
can be unsatisfactory. 

To help pin the subject down. I’ll be¬ 
gin with a few definitions. When I speak 
of a node , I am referring to a single point 
of entry for data on a WAN. That could 
be a LAN, a mainframe, a personal com¬ 
puter, or a terminal. A site means a col¬ 
lection of nodes, usually in the same 
building. And a campus is a collection of 
sites in a compact area, such as a college 
campus, an office complex, or a military 
base. Campuses characteristically have 
one telephone private-branch-exchange 
system. Sites not having a common PBX, 
even though they may be physically close 
to each other (e.g., across the street), are 
considered separately, because access to 
their internal phone systems differs. 

In the Beginning 

LANs constitute a fairly well-defined ar¬ 
chitecture, complete with specific, gen¬ 
erally used protocols, but WANs are far 
more fuzzy. Basically, a WAN is little 
more than a group of campuses intercon¬ 
nected over a wide area so that they can 
move and share information. If you think 
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CREATE A WAN 


that sounds somewhat vague, you’re cor¬ 
rect* Unlike LANs, with WANs, form 
follows function. 

For example, if I want to transfer a file 
from my headquarters in New York to a 
sales office in Des Moines, Iowa, I will 


ACTION SUMMARY 


Wide-area networks can con¬ 
nect the various sites of your 
far-flung enterprise, but the 
process of implementing a 
WAN is very confusing. It isn't 
nearly as well-defined as put¬ 
ting in a LAN, However, there 
are steps you can take and 
questions you can answer 
that wilt help limit the con¬ 
fusion. 



use a primitive WAN, All the file trans¬ 
fers might be accomplished with a simple 
asynchronous modem connection. The 
only real difference between that and a 
network of offices, factories, and field 
personnel is the size and complexity of 
the WAN, 

WANs are designed and configured to 
meet particular requirements. To a cer¬ 
tain extent, LANs are, too, but your 
choices are more limited and well-de¬ 
fined with LANs, You can pick Ethernet, 
Token Ring, or another common proto¬ 
col. You then define by default the range 
of media available. Finally, you come 
down to a set of fairly straightforward 
hardware decisions. Add a bridge, a rout¬ 
er, and a brouter or two, and you’re fin¬ 
ished. This is oversimplified, but it’s ac¬ 
curate for purposes of illustration. 

WANs are not nearly as well defined 
or well structured. Their products seem 
to be aimed at solving isolated pieces of 
the WAN puzzle. You are left to assemble 
it yourself. There’s an old adage that 
says, “In a divorce, the only winners are 
the lawyers,” In a WAN, often the only 
winners are the integrators who are 
called in to make everything work. How¬ 


ever, you can take a few steps to limit the 
confusion. 

Step 1: Define the Requirements 
This step is not significantly different 
from planning a LAN in concept, but in 
scope, it’s orders of magnitude greater. 
First, you must define the sites to be in¬ 
terconnected and the connections be¬ 
tween them. At this point, you’re not 
concerned with the nature of these con¬ 
nections, just with the paths themselves. 
Defining the paths will help you deter¬ 
mine the optimum carrier or mix of car¬ 
riers for your WAN. You can’t make a 
choice until you know the nature of the 
connections, but you can at least begin to 
see the options. 

Usually, the options for interconnect¬ 
ing a WAN are limited to private or pub¬ 
lic networks. If the connections are lim¬ 
ited, fairly generic, and not constant, a 
public data network, or value-added net¬ 
work, may be the best bet (see the text 
box “Selecting a PDN” on page 176), If 
you have many connections and lots of 
24-hour on-line connections, a private 
network may make more sense. Either 
way, you will be using the facilities of a 
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PDN. Sometimes, you can justify a true 
private network, which uses dedicated, 
company-owned transmission equip¬ 
ment, but those times are rare. 

For smaller networks, an alternative 
to PDNs or company-owned systems 
would be one of the broadband offerings, 
such as Tl. T1 is a circuit-switched sys¬ 
tem (PDNs are packet-switched) avail¬ 
able through most long-distance tele¬ 
phone carriers. Accessing these systems 
requires far more equipment on your part 
than accessing a PDN does. All the 
phone company offers is the transmission 
facility. Selecting protocols, routing, 
and access to the network is up to you. 

For simple point-to-point WANs with 
few nodes, Tl or some of the faster 
media can make a lot of sense. As, the 
WAN becomes more complex, however, 
you'll benefit by letting a PDN take over 
the long-distance headaches. Tl circuits 
are generally dedicated point-to-point 
connections, terminating at various 
premises. Also, the price you pay for 
most Tl lines is based on distance. What 
you pay for the use of packet networks is 
based on packet usage, A packet, as 
PDNs define and charge for them, is 


nothing more than a single protocol 
(e.g., X.25) data frame. 

Next, you need to determine the nature 
of the data that you will be moving over 
the WAN. Are you going to simply trans¬ 
fer files? Do you have on-line connec¬ 
tions (e.g. T LAN bridges, terminals on a 
mainframe, or LAN-to-main fra me con¬ 
nections)? How many of the paths must 
be on-line simultaneously? How about 
voice and video? Will you be required to 
transmit them as well? Do your network 
paths cross international boundaries? 
Does the data move in spurts, or is it con¬ 
stantly moving? 

What is the nature of the connections 
between sites? Are the links personal 
computer-to-personal computer, per¬ 
sonal computer-to-LAN, LAN-to- 
LAN, personal computer- or terminal- 
to-mainframe, LAN-to-mainframe, or 
mainframe-to-mainframe? Do you have 
distributed databases? How about laptop 
users who need to dial into the system re¬ 
motely? What platforms that must inter¬ 
connect are located at each site? What 
protocols are they using? What operating 
systems? When are asynchronous con¬ 
nections appropriate, and when must 


point-to-point synchronous circuits be 
established? 

Security is also a serious issue. Al¬ 
though you'll need to add security to the 
WAN to protect data during transmission 
and ensure that the ports at each node on 
the WAN have acceptable access control, 
existing security requirements at a node 
can materially affect the nature of its 
connection to the WAN, 

Finally, what are the natures of the 
various campuses that must intercon¬ 
nect? Should you interconnect the sites 
on the campus or let the WAN provide the 
interconnections? How much interaction 
occurs on the campus as compared to 
long-distance interaction? Depending on 
its size and nature, you may want to save 
the cost of networking the campus and let 
everyone communicate via the WAN, 

Step 2: Explore the Options 

You need to determine how you would 
solve specific problems as if each one 
were the only thing you had to concern 
yourself with. You don't need to make 
any choices yet, but you do need to know 
what the options are and what their costs 
might be. Here are some generic options 
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for several typical requirements. 

File transfer. You can transfer files in 
various ways (see the text box “Let Me 
Count the Ways" on page 164), E-mail is 
potentially the cleanest and most elegant 
option. However, this approach assumes 
the existence of a company wide E-mail 
system that supports file attachments 
over all the platforms it connects to. 
When a company uses—as most do—sev¬ 
eral E-mail systems over a variety of 
platforms, such file transfers can be¬ 
come very difficult. 

LAN-to-LAN connections , These are 
most often accomplished by the use of 
bridges, routers, or brouters. Bridges are 
usually used in multiprotocol environ¬ 
ments. Routers are often the best choice 
for long-distance connections. 

When you use routers for the long haul 
and bridges for the local sites, the physi¬ 
cal networks connected by bridges are 
seen as individual logical networks. For 
example, if you bridge four physical net¬ 
works in a building, the people who use 
those networks will see a single logical 
LAN. So, if you want individual physical 
networks on a WAN to appear as a single 
logical network, you should use bridges. 


The main difference between bridges 
and routers is that bridges pass data on 
the basis of the data's ultimate destina¬ 
tion. They are intelligent, and they can 
learn the addressing schemes of the net¬ 
works to which they are attached. 

Routers, on the other hand, only know 
the addresses of the preceding and subse¬ 
quent routers or sources—where the data 
came from and where it will go. Because 
routers don't have to evaluate each packet 
for its final destination, they often per¬ 
form better on a busy long-distance WAN 
than bridges do. 

Brouters are a cross between bridges 
and routers. They are far more complex 
than either of the others. 

A well-thought-out WAN will use a 
combination of bridges, routers, and 
brouters. To determine which internet¬ 
working device is most appropriate for a 
particular location, you need to consider 
the traffic on each path. 

Load sharing . This is an option on the 
more congested network paths. It simply 
means that the network looks at the traf¬ 
fic on alternative paths and selects the 
least congested. The data may have to 
travel over a longer distance, but if the se¬ 


lected path is significantly less congest¬ 
ed, the network response will be better. 
If you select a PDN as your carrier, load 
sharing is less important, because PDNs 
already implement it. 

Asynchronous dial-in. This is most 
often an issue when individuals in the 
field must access the network over phone 
lines. The subject also becomes relevant 
when the network is used primarily for 
file transfer. 

Keep in mind the impact of long-dis¬ 
tance telephone charges, especially from 
hotels, where long-distance rates are ex¬ 
ceptionally high. If you have a large 
number of field personnel who must dial 
in, it may make sense to use a PDN to get 
to a central modem pool (a collection of 
modems on a communications server 
that are accessible to other users on the 
network). 

Most large PDNs have asynchronous 
dial-in capability from nearly all major 
cities. Access to the PDNs is a local call. 
The cost trade-off is between a long-dis¬ 
tance charge and the packet rate. PDN 
charges are based on the number of pack¬ 
ets and distance i nstead of being based on 
distance and time, as regular telephone 
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company charges are. 

If you choose asynchronous dial-in 
over a PDN, decide where the dial-in 
will terminate. You’ll probably want a 
modem pool and a communications serv¬ 
er on the network to handle such incom¬ 
ing calls. Then you will want the com¬ 
munications server to have access to 
other nodes at other sites on the WAN for 
file transfers and E-mail, That type of 
system implies a centralized WAN that 
connects to branches like the spokes of 
a wheel, with the headquarters at the 
center. 

This configuration is usually best be¬ 
cause it makes adding new sites easy. It 
does not, however, provide alternative 
paths. If you are developing a truly pri¬ 
vate WAN (one that doesn’t use PDNs for 
any long-distance connections), you’ll 
want to provide additional transmission 
paths for network load sharing. 

Heterogeneous connections. In this 
case, Fm talking about LAN-io-main- 
frame connections or connections be¬ 
tween personal computer LANs and 
clusters of Unix workstations. The rules 
for interconnecting these different plat¬ 
forms, operating systems, and protocols 


on a LAN are not much different from 
those for doing the same thing over a 
WAN, The key is to provide whatever 
level of protocol translation is necessary 
to allow the various systems to commu¬ 
nicate. 

With a WAN, the connection options 
severely limit the link’s responsiveness. 
The speed of a direct connection is much 
greater than a long-distance carrier’s. 
That limitation can dictate how you use 
the link. Interestingly, the rules that have 
always applied to the connection of a ter¬ 
minal to a mainframe over a dedicated 
communications circuit still apply in a 
WAN. The difference is that you need to 
take more devices into account. 

In most cases, you will use either a 
bridge, a protocol converter, or a termi¬ 
nal emulator to make a heterogeneous 
connection. If it sounds like you need a 
LAN just to make the outside connec¬ 
tions, that can be a good approach for the 
hub of corporate communications activ¬ 
ity. A single LAN containing asynchro¬ 
nous communications servers with mo¬ 
dem pools, bridges to other networks, 
terminal emulators for direct mainframe 
connections, and connections to main¬ 


frame communications processors can 
be quite useful. 

For example, if you are connecting to 
an IBM mainframe, you may want to 
bridge other LANs into a Token Ring 
that connects directly to a Systems Net¬ 
work Architecture (SNA) front-end pro¬ 
cessor. If you are connecting to a DEC 
VAX, you may want to use Ethernet and 
either DECnet or direct connections. 
The key is to provide as few layers of 
communications translation as possible. 
You should let similar systems talk to 
each other and try to get them talking to 
dissimilar systems over a single link. 

E-mail. This is perhaps the toughest 
requirement of all, because most WANs 
are by default heterogeneous networks, 
composed of a variety of platforms, oper¬ 
ating systems, topologies, and protocols. 
IFs almost impossible to find an E-mail 
package that will work equally well on 
all the links. 

Well before anyone in the organization 
considers a WAN, what usually happens 
is that the mainframe users establish an 
E-mail network. The Unix users also 
find a package that suits their needs. 
Then the LAN users set up their E-mail 
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system—or systems, because it’s normal 
for a large company to have many LANs, 
all planned by different groups. Because 
departmental LANs seem to just spring 
up, the probability of their using the 
same E-mail package is minimal. 

Then all these people will want con¬ 
nections to outside systems, such as MCI 
Mail or the Internet, Those connections 
imply an asynchronous dial-up system. 
The key is to find a shell that can access a 
variety of E-mail systems and present the 
results uniformly. The options are lim¬ 
ited or, depending on existing configura¬ 
tions, may be nonexistent. You may be 
faced with multiple accesses to multiple 
E-mail systems. 

There is no right or wrong way to build 
a WAN. But because the state of the art in 
communications is constantly changing, 
it’s important to design the WAN to be 
able to take advantage of new technol¬ 
ogy, You should be able to make changes 
and additions to the WAN without wiping 
it out and having to start over. 

Step 3: Plan the Links 

The heart of WAN planning is in com¬ 
munications link design. How will the 


sites on the WAN communicate? If you 
require asynchronous dial-in, will you 
use regular phone lines or access a PDN? 
You should lay out the dial-in links first. 
Designing communications links is an it¬ 
erative process. You start with what ap¬ 
pears to work on a path-by-path basis and 
then refine your choices as you discover 
conflicts. 

Suppose you decide to use a PDN for 
the asynchronous dial-in, and eventually 
you realize that it would make more 
sense to build your own system and own 
the communications hardware (assuming 
that everything is in a compact area and 
you already own microwave or satellite 
facilities). In this case, you probably 
want to rethink the decision to use a PDN 
for dial-in. 

Once you have the asynchronous paths 
worked out and have decided how to exe¬ 
cute them, move on to LAN-to-LAN 
connections. These are the most com¬ 
plex, because they use internetworking 
devices. Do you need dedicated channels 
(each transmission channel is leased by a 
single user for his or her own exclusive 
use), or can you get by with shared chan¬ 
nels (transmission channels shared by 


more than one user, such as nondedicated 
dial-in ports)? 

For most internetworking, the best bet 
is usually dedicated full-time channels 
over a PDN, such as BT Tymnet. These 
are communications links that are the ex¬ 
clusive property of the user, 24 hours a 
day, seven days a week. It is possible on 
some carriers to have part-time dedi¬ 
cated channels (e.g,, a channel available 
during business hours five days a week), 
but there is usually no justification for 
such an arrangement. 

Finally, you need to add the large plat¬ 
form connections (assuming you have 
several campuses or sites to connect). 
Ordinarily, there will be a central com¬ 
munications point within a site that ev¬ 
eryone at the site can access. In many in¬ 
stances, the large platform computers re¬ 
side at remote locations, not at head¬ 
quarters. A dedicated computing center 
is likely to be located at its own remote 
site. 

Step 4: Select the Vendors 

Now you’re ready to get down to specif¬ 
ics. You may want to enlist some help at 
this point, if only from the different 
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MS-DOS* 5, you can free up a lot more 
K’s of conventional memory 
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room for all your DOS applications, includ¬ 
ing those you run under the Microsoft* 
Windows™ graphical environment 
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equipment vendors. The most serious is¬ 
sue to be confronted is how to address the 
various nodes on different platforms at 
multiple sites. How you approach that 
issue has a lot to do with how different 
vendors will implement available proto¬ 
cols. You need to select protocols across 
the platforms that are as compatible as 
possible with each other. 

For example, if you are using IBM 
mainframes, you will find it easiest to 
stay with SNA-compliant systems. These 
systems have well-established products 
for interconnecting to LANs (in this 
case, Token Ring). The issues of ad¬ 
dressing are complex and vary signifi¬ 
cantly from vendor to vendor* 

The choice of vendors depends heavily 
on the complexity of the installation and 
the breadth of the protocols and address¬ 
ing schemes to be supported* The best 
approach is to start with your primary 
communications vendor to determine 
what long-distance protocols the WAN 
will be using and how it will connect to 
the PDN, 

In most cases, the long-distance proto¬ 
col will be X.25, and the WAN will con¬ 
nect via a packet assembly/disassembly 


at a network gateway. If so, that will sim¬ 
plify a lot of the addressing and bridging 
requirements. You can simply take each 
site to its gateway, using a communica¬ 
tions concentrator, and focus the bridg¬ 
ing and routing at the site level* In other 
words, you can determine how the vari¬ 
ous sites interconnect from the individ¬ 
ual^ point of view instead of looking at 
the subject globally. The PDN will han¬ 
dle issues like load sharing, long-dis¬ 
tance routing, and other wide-area con¬ 
cerns* 

Assuming that each site or campus is 
properly internetworked, you now must 
ensure that you can make the individual 
connections to the PDN* That includes 
having your equipment in place and the 
correct connections back into the campus 
network. You must also be sure that you 
have chosen the proper long-distance me¬ 
dium (shared or dedicated channels) to 
suit your needs. 

This last step is actually a check on 
many of the previous selections. It is easy 
to lose track of the big picture when you 
are choosing several long-haul connec¬ 
tions. You want to make sure that all the 
links (including any combinations of car¬ 


riers) will work together. 

How do you select vendors for the 
communications equipment and software 
you'll need? The short answer is that you 
must ensure that each internetwork de¬ 
vice can communicate with the other de¬ 
vices on the WAN that it must connect to. 
The details of this task, however, are 
fuzzy. 

If you have designed the WAN as a 
group of point-to-point connections, 
using the facilities of a PDN, the job will 
be easier. No single connection has to be 
all things to all nodes. In fact, you can 
send data to the PDN and let the distant 
end interpret what comes out of the spig¬ 
ot. All you need is a unique addressing 
scheme that takes into account enough 
users to cover all the WAN's nodes* This 
is not usually a serious problem. You just 
select vendors that provide that address¬ 
ing flexibility along with the requisite 
PDN connections, and you've met most 
of the challenges. 

Step 5: Managing the Network 

This can be a serious problem, because 
most of the networks that make up a 
WAN are not directly compatible* No 
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Selecting a PDN 


he best way to view a PDN, or 
value-added network (VAN), is 
as a data-communications ver¬ 
sion of the phone company. In¬ 
stead of carrying voice, PDNs carry 
data. Like telephone companies, they 
have different capabilities and cover dif¬ 
ferent geographical areas, and the dif¬ 
ferences between them are often not 
really significant. 

Selecting a PDN requires a serious 
look at the available offerings as they re¬ 
late to your prerequisites. The selection 
may come down to three criteria: Does 
the PDN offer the gateway connection 
you need? Does it cover the geography 
you need now as well as what you may 
need in the future? Is the price right? 

In addition, some PDNs offer a 
choice of access protocols, although 
most use CCITT X*25 as the commu¬ 
nications protocol over the network. 
PDNs are packet-switched networks, as 


opposed to circuit-switched networks, 
using transmission facilities like T1 * 

A packet-switched network routes in¬ 
dividual data packets in the most effi¬ 
cient way. As circuit loads change dur¬ 
ing a transmission, the network reroutes 
packets to maintain load balance and 
maximize transmission speed. 

A circuit-switched network switches 
entire circuits and cannot change during 
a communications session. If a circuit 
path becomes overloaded, system re¬ 
sponse deteriorates. Also, you must use 
some routing method to provide load 
sharing. The phone company doesn't do 
that for you. 

Often, some confusion exists about 
what constitutes a PDN. While the tele¬ 
phone company provides only the trans¬ 
mission facility, a PDN provides a vari¬ 
ety of services. That does not include 
such additional capabilities as E-mail, 
BBSes, or conferencing. Systems such 


as CompuServe (excluding Compu¬ 
Serve Network Services), GEnie, BIX, 
the Internet, and MCI Mail are not 
PDNs. They are different services 
entirely, 

A PDN provides the road and a traffic 
cop. You must put the vehicles on it. 
However, many PDNs add services be¬ 
yond those that relate specifically to 
protocols and other data-handling fea¬ 
tures. PDNs may include E-mail or ac¬ 
cess to on-line databases through gate¬ 
ways to providers of other services. 
These services, however, are not inher¬ 
ent in defining a carrier as a PDN, 

In the report “An Overview of Value- 
Added Networks (VANs)“ (Datapro Re¬ 
search, McGraw-Hill, 1990), 82 per¬ 
cent of the 1989 VAN market is at¬ 
tributed to just two providers: US Sprint 
and BT Tymnet. The rest of the market 
is divided, relatively equally, among 11 
other networks (see the table). 


PUBLIC DATA NETWORKS 


Different PDNs have different capabilities and serve different geographical areas , hut their differences are often 
insignificant. This table shows which protocols these services support and the number of locations they serve ♦ The 
PDNs listed here are all dedicated , dial-up networks , unless otherwise noted. Contact information for these 
services is contained in the Resource Guide on page 190 . (• =yes; O—no; N/A =not applicable.) 

Service X.25 Async X.75 SNA/SDLC 3270 2780/3780 BSC X.400 MNP Locations Other protocole 


ADP Autonet 

* 

• 

o 

o 

o 

o 

o 

0 

o 

320 U.S. 

N/A 

AT&T Accunet 

• 

• 

• 

• 

• 

• 

• 

o 

o 

350 U.S. 

N/A 

BT Tymnet 

• 

• 

0 

• 

• 

o 

• 

o 

o 

85Q+ 

RJ E/HASP, 2946, VIP7700. 
Polled Async, X.PC 

CompuServe 

Network Services 

• 

• 

o 

• 

• 

0 

• 

0 

• 

350 U.S. 

5250 

Cylix 

Communications 

• 

0 

0 

• 

• 

o 

• 

o 

o 

Dedicated 

only 

Burroughs Sync, 

Poll Select 

GE Information 
Services 

• 

• 

0 

• 

• 

• 


o 

• 

750 

SNI, LU G.2/APPC, 
XMODEM, X.PC 

Grapbnet Freedom 
Network IE 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1000 

ASCII, X.32, Baudot, QILC 

IBM Information 
Network 

O 

• 

o 

• 

0 

• 

• 

0 

• 

276 U.S, 

RJE, LU 6.2 

Infonet 

• 

• 

o 

• 

• 

• 

• 

o 

o 

12O0 U.S, 

N/A 

Infoswitcb 

• 

• 

G 

• 

o 

o 

m 

o 

o 

88 Canada 

X.21.X.26, HDLC 

Telecom Canada 
Datapac 

• 

• 

Q 

• 

o 

« 

• 

o 

o 

200+ 

Canada 

ISO poll/select 

US Sprint Sprintnet 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1000+ 

X.32, 5250, QLLC2, 
protocol-sensitive channels 

WangPac 

• 

• 

• 

• 

o 

o 

• 

• 

• 

650 U.S, 

X12, XMODEM 


4 Canada 

The information in this table is courtesy of Datapro Research, Dataoro Management of Data Commuracations [Delran, N=J}, For more information, call (800} 328-2776. 


176 BYTE • JULY 1991 




















INNOVATION 

THAT 

COUNTS! 


MEW DIMENSION TECHNOLOGIES 
16 CORPORATION ST WEST 
WALSALL ■ WEST MIDLANDS 
WSt 4DU ENGLAND 

- 0922 616733 
0922616737 


INTCANRTIONAL - CULL 

^'(44) 922 616733 
^ (44) 922 616737 



softBASE 


The ultimate multi-platform XBASE 


DISTRIBUTORS & DEALERS REQUIRED 

I Full iBASF prucedur.il Language implements inn. 

I Clipper Summer 87 Function & Command sets including 
dBEDlT, Memoeditf). LasikeyQ. Arrays etc. 

| dBASE III Plus Functions & Commands. 

| fox BASE Plus Functions & Commands including SYSfV 

J Screen, Label & Report Generaior, 

Runtime Compiler for stand-alone applications. 

I' Extended field types, 'String', 'Packed BCD' & 'Binary'. 

| 32 levels of Password Protection & encryption per .DBF, 

| Muiiidme browsing. 

) Transparent USE of CGBAU FORTRAN. CBASfC dniarilcs, 

| Supplied with Full Interpreter version including, 'command 
tine' and 'Assitant'. 

| Support of TWo Dimension Arrays 
| Unix veniuns give 256 Work Areas and 1024 files open. 

| Fall UDFQ Support 

§ Unlimited user license included. No Runtimes fees’ 

| 400 page reference and user manual. 

| SEX months technical support, 

I Development systems supplied in DOS/fLINTX/XENIXJr 


DEVELOPERS EDITION 

DOS/LAN J 86 UNIX/XENIX Riwmes iwlid[d. 


$1495 
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AT Size 
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14.5 MIPS 

Gaby AT Size Motherboard ISA - USA 
8048G-33CPU - Landmark. 1S2MNZ 
25BK Cache - expandable to 32Mb 
Welto* 4167 support - Speed selectable 
■ [7x16 - 1x10/32 - 1I8BK Slots] 


21 OMb 


HDD 0 3ms Access 



0.3ms ACCESS 

210Mb 3.5" IDE Hard Disk Drive with 
embedded 64K CACK - IDE CACtE 
ler tocfludlaa 1M8 RAM fltolm 
: access time of 0.3ms - CACHE 
18Mb 


with piBUT-bach - 4Mb m 
extra ram ? $75 per 1Mb I 



80386-40 

Landmark (vr.99) 70Mhz 


AMERICAN COMPONENTS 

80386-40 AMD CPU 64K Cache 
4 Mb 70ns SIMMS Memory 
Mini Tower and Power Supply 
2 Serial and 1 Parallel Ports 
Choice oi floppy drive 
Super VGA Graphics Card 
14" 8514a Colour Monitor 1024 x 768 
110Mb 9ms Hard Drive 64K Cache 
Keyboard and Mouse 

$3395 
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CREATE A WAN 


one size fits all for managing WAN com¬ 
ponents, If you have the luxury of design¬ 
ing the WAN from the ground up, you 
can settle on a network management pro¬ 
tocol, such as a simple network manage¬ 
ment protocol (SNMP)* Then you can in¬ 
stall centralized network management. 

If you don't have that luxury (and you 
probably won't), you have two choices. 
First, you can install as many individual 
network management systems as you 
need to cover all the bases. For example, 
you might use Novell's LANtern system 
or one of the other SNMP systems for 
LAN segments, an SNA system for the 
IBM mainframes, and DECmcc for the 
VAX segments. The other option is a uni¬ 
versal management system, such as Ca¬ 
bletron *s Spectrum (East Rochester, 
NH). Spectrum is so programmable that 
it can manage virtually all of a WAN and 
the sites and nodes on it from a central 
point. 

Regardless of which approach you 
take, you should use a hierarchical man¬ 
agement system. That means that the 
managers of the various levels of the net¬ 
work (e.g., sites, campuses, regions, and 
the central location) are responsible for 


their own areas. Many of today's WANs 
are simply too large and complex for a 
central site to manage alone. 

Final Decisions 

It’s time to implement the grand plan. 
How do you approach it? The easy an¬ 
swer is usually to configure the central 
location first. To do that, you'll need to 
ensure that all the sites and nodes within 
that group are internetworked and ready 
to roll. Then establish a central commu¬ 
nications control center (if you haven't 
already). 

If you are using a hierarchical system, 
where the central office communicates 
with regional nodes that in turn commu¬ 
nicate with their branches, turn on the 
nearest region. Establish the link be¬ 
tween the regional communications con¬ 
trol center and the central control center. 
The regional center should implement 
the same turn-on procedures as the cen¬ 
tral site, in terms of the nodes and sites 
connected to it locally. 

At this point, a single spoke of the 
WAN is up and running. Add the branch 
offices to the region. During this pro¬ 
cess, identify any problems that arise as 


you turn on other regions. Don’t forget 
that you need to continue to operate 
whatever old system you were running 
parallel to the WAN until you are satis¬ 
fied that the WAN is running reliably. 

Unless you anticipate significant de¬ 
lays in turning on subsequent sites or re- 
gions, don’t put one path into production 
until you can turn them all on. The im¬ 
pact on the staff of the unconnected sites 
as well as personnel who must process 
information arriving in a disconnected 
variety of ways can make day-to-day op¬ 
erations difficult at best. 

Planning and implementing a WAN is 
far from simple. A great many issues— 
many seemingly contradictory—work to¬ 
gether to complicate matters. But if you 
assess your requirements, analyze your 
alternatives, plan carefully, and imple¬ 
ment methodically, you can interconnect 
your organization across the city or 
around the world. ■ 


Peter Stephenson is a writer, consultant, 
and lecturer specializing in enterprise 
networking and information security in 
Rochester Hills, Michigan. You can reach 
him on BIX as 44 pstephenson. ” 


DATA COMPRESSION LIBRARIES™ 

PKWAREV Data Compression Libraries™ allow software developers to add data compression 

I technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular zip software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format, 

* Application Controlled I/O and memory allocation for extreme flexibility. 

I * Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

* Approximately 35K memory needed for Compression, I2K memory needed for Extraction. 

* Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc. 

I * Works with any 80x86 family CPU in real or protected mode. $295.00 
* No runtime royalties, 

I RUNNING OUT OF EXPENSIVE DISK SPACE? 

PKli can help! compresses your files to free up disk space and reduce modem 

transfer time. You can compress a single file or entire directory structures with a single 

I command. Compressed files can be quickly returned to their normal size with PKtmzip. 

Software developers can reduce the number of diskettes needed to distribute their product by 

I using . Call for Distribution License information. 

The included '‘top utility lets you store JL™. S025 N. Deerwood Or. 

compressed flies as a single self-extracting I |f : jf j'i' Brown Deer, Wl 53223 

.EXE flies that automatically uncompresses (414)354-8699 

when run, Only $47.00 j " J> Fax (414) 354-8559 
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SmartCache Plus: the grow-as-you-go 
approach to SCSI controllers 


START WITH THE BEST... 

DPT’s entry level SmartCache Plus board offers 
unrivaled price/performance for single-user 
systems. It features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. SmartDriver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPT's award-winning caching technology in 
a plug-in module! Move up to disk caching 
speed without investing in a new controller. With 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Ideal for medium-sized networks or 
multiuser systems. 


HOW ABOUT DISK MIRRORING? 

DPT’s SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing all data to a second “mirrored” drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 

PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DPT’s 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-plus users! 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
upgradability make SmartCache Plus the 
only SCSI controller you'll ever need, Fo'r 
details, contact Distributed Processing 
Technology, 140 Candace Drive, Mait¬ 
land, FL 32751. Phone (407)830-5522; 
FAX (407) 260-5366. In Europe (UK) 
phone 44 04 884 718 
FAX 44 04 884 8892. 

MDPT 
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CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 




COMMANDER 



by cybex 


• No external power 

• "One-Touch" selection 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot” Feature 
boots attached 
computers without 
operator Intervention 
after power failure 

• Shows PC power status 

• Mouse support available 


• TTL (MDA, CCA, EGA) 
up to 600 feet away 


• VGA up to 400 feet 


• Each unit accommodates 
from 2 to 8 PCs 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Bus fn ess Mac nines corp. 


Dealer Program Available 

Cybex corporation 

2800 H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
— Fax (205) 534*0010 


• Up to 12 units can 
be cascaded 


• Mounting kit available 
for 19" rack installation 
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STATE OF THE ART 



WHITHER 

NREN? 

Everyone agrees that a high-performance network for research and education is vital if the 
U.S. is to remain competitive in the world economy. The question is, who should provide the network? 

SHARON FISHER 


T o those who prefer to limit the 
amount of government in their 
lives, one of the three great lies is 
“I’m from the government, and 
I’m here to help.” But others believe that 
for certain large tasks, only an entity 
with the scope of the federal government 
can get things done. 

These two philosophies are currently 
in conflict over the U.S.’s future net¬ 
working needs, or, more precisely, how 
such needs should be satisfied. One 
camp proposes a federally funded Na¬ 
tional Research and Education Network 
(NREN), comparing it to the interstate 
highway system, while the other believes 
that sufficient commercial services al¬ 
ready exist to provide such a network. 

Ironically, both groups agree that this 
type of network should end up being pro¬ 
vided commercially. The question, then, 
is whether such a network needs a feder¬ 
ally sponsored jump start. 

History Behind NREN 

The forerunner of NREN is the Internet, 
a network devoted to research and educa¬ 
tional use, the development of which was 
originally funded by the Advanced Re¬ 
search Projects Agency of the Depart¬ 
ment of Defense (see the text box “Feed¬ 
ing the Internet” on page 184). 

The first step toward a more sophisti¬ 
cated national network was in the late 
1980s, when the National Science Foun¬ 
dation funded-a high-speed network 
backbone, NSFnet, linking first 12 and 
now 16 supercomputer centers around 
the U.S. (seefigure 1). Asa result, links 
between these centers were upgraded to 
T1 speeds (1.5 megabits per second), 
and a central-management network- 
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Provides from 2 to 8 Mbytes of fast memory. 
v* Works in 16 or 32 bit mode to meet your needs. 

** Provides extended and expanded memory, 
i/ Fast software for LIM 4.0 included. 

Automatic configuration for DOS, OS/2 and UNIX. 

Easy to install. Risk free guarantee. Two year warranty. 
Add a disk cache and RAM disk using OS/RAM32 
to get maximum performance from your computer. 
i* Guaranteed compatibility with all of your programs. 
i* “Best price performance”, says PC Week . 

Call today 617-273-1818 or 1-800-234-4CEC 

Capital Equipment Corp. 
^SLSLSr Burlington, MA. 01803 

PS/2 and Micro Channel are trademarks of IBM 


operations center was established by the 
Merit organization in Ann Arbor, Michi¬ 
gan. Merit, with IBM and MCI, won a 
five-year contract in 1987 to manage the 
network and oversee upgrades. 


The value of such a network is appar¬ 
ent in its staggering growth (see figure 
2). For the past three years, the amount 
of network traffic has grown at an an¬ 
nualized rate of 20 percent per month , 



according to Joel Maloff, former vice 
president of client services for Advanced 
Network and Services (ANS), which 
manages the network along with Merit. 
In March alone, the network transmitted 
over 7 billion packets of information. 

At the same time, members of govern¬ 
ment and industry were becoming con¬ 
cerned over what they perceive to be a 
high-technology lag in the U.S., com¬ 
pared to other countries. In response, in 
1989 the President’s Office of Science 
and Technology Policy issued its Federal 
High-Performance Computing Program 
report. This report proposed four areas 
for R&D in technology that could bring 
the U.S. back to the forefront: high-per¬ 
formance computing systems, advanced 
software technology and algorithms, 
basic research and human resources, and 
a national research and education net¬ 
work. 

NREN and Congress 
It’s this last area, NREN, that has at¬ 
tracted most of the attention. The report 
proposed a three-step process whereby 
the federal government would fund a net¬ 
work, based on the Internet and NSFnet, 
that could eventually transmit data in the 
gigabit range (more than 1 billion bps), 
and that would extend not only into the 
traditional research, university, and gov¬ 
ernment arenas, but even into selected el¬ 
ementary and secondary schools. Once 
the network was built, it would gradually 
be commercialized, or run by commer¬ 
cial organizations rather than the gov¬ 
ernment. 

Proponents note that the entire pro¬ 
gram is projected to cost $988 million in 
the first year, and a total of about $2 bil¬ 
lion over a five-year period. In compari¬ 
son, the total funding for science each 
year is some $70 billion. Or to put it in 
more readily understandable terms, the 
whole project would cost about the same 
as one B-2 bomber, according to a con¬ 
gressional source. 

In response, bills funding the pro¬ 
posed project have been brought to the 
Senate Committee on Commerce, Sci¬ 
ence, and Transportation, spearheaded 
by U.S. Senator A1 Gore of Tennessee. 
In 1990, such a bill unanimously passed 
the Senate Commerce Committee and 
the full Senate, but it died in committee 
in the House of Representatives, mainly 
due to the lack of a strong champion. 
Gore resubmitted the bill, now known as 
S. 272, the High-Performance Comput¬ 
ing Act of 1991, to the subcommittee on 
March 5, and it is slowly working its way 
through the process (see the text box “A 
National Vision” on page 188). 



Figure 1 : With T1 links between 16 supercomputing centers and a T3 cloud in 
place , the NSFnet backbone and the associated Internet serve most research and 
educational institutions in the U.S. (Courtesy of Merit Network, Inc.) 


182 BYTE • JULY 1991 























Circle 53 on Inquiry Card. 


WHITHER NREN? 



The Question of Control 

But while there’s little disagreement that 
such a network would be useful, there’s 
some argument over whether the federal 
government should be paying for—and 
controlling—it. While the national data 
superhighway comparison is often made, 
the analogy breaks down when you con¬ 
sider that the infrastructure for such net¬ 
works already exists in the facilities of 
organizations like AT&T, US Sprint, and 
MCI. 

“It depends on your view of NREN,” 
says Martin Schoffstall, vice president 
and chief technical officer for Perfor¬ 
mance Systems International (PSI), 
which provides a commercial network 
service and a portion of the existing 
NSFnet backbone. “If it’s a funding de¬ 
vice for the grade schools or the high 
schools or the local libraries or the com¬ 
munity colleges to participate in the In¬ 
ternet, then it is needed. If it means 
building a big network, owned and con¬ 
trolled by the government or by some 
contractor, then it probably is not 
[needed].” 

Many believe that the best way for the 
government to develop a network is to 
support existing services rather than to 
build another network. “The Internet, up 
to now, has been this wonderful social- 
welfare state,” says Geoff Goodfellow, 
president of Anterior Technology, in 
Menlo Park, California, which provides 
E-mail and news feeds. “Not to say that 
the Internet hasn’t been a good thing,” 
Goodfellow adds, “but we’re now at that 
turning point when those commercial 
carriers can provide the same level of 
service that the government backbone 
can. Then it’s time for the government, 
rather than funding the backbone, to put 
the money in the hands of the subscribers 
of the network and let them pick the net¬ 
work service provider they wish to go 
with, along the same lines that they 
would pick a long-distance carrier.” 

Commercialization of the Internet 

A couple of years ago, the question of 
commercial use of the Internet would 
have seemed heretical. Traditionally, its 
use and access have been free. But as or¬ 
ganizations have grown to depend on it 
more and more, they have not wanted to 
rely on its somewhat free-form manage¬ 
ment. 

Consequently, a number of organiza¬ 
tions are already in the business of pro¬ 
viding access to the Internet—and even 
providing their own networks. Many of 
the supporters of these organizations 
believe that the best way to produce an 
efficient, high-performance network is 
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through the time-honored American 
method of competition rather than the 
time-honored American method of fed¬ 
eral subsidies. 

The commercial companies providing 
Internet access include General Atomics, 
of San Diego, through its CERFnet; PSI 
of Reston, Virginia; and UUNET Tech¬ 
nologies of Falls Church, Virginia. It’s 
worth noting that both CERFnet and PSI- 
net were originally NSFnet regional net¬ 
works, with CERFnet covering parts of 
southern California and with PSI start¬ 
ing out as NYSERnet, the middle Atlan¬ 
tic regional network. UUNET, for its 
part, has long been in the business of 
providing commercial access to the In¬ 
ternet. 

These groups compete with ANS, 
which is headquartered in Elmsford, 
New York, and has offices in Ann Arbor, 
Michigan. ANS is a nonprofit corpora¬ 
tion, funded originally by IBM and 
MCI, with the mission of supporting re¬ 
search and education networking in the 
U.S., says Maloff. 

“Where ANS fits in is that, several 
years ago, the NSF ran a solicitation for 
the management of the NSFnet backbone 
to upgrade to Tl,” says Maloff. This 
contract was won by a consortium of 
MCI, IBM, and Merit, the University of 
Michigan-based organization that also 
runs Michigan’s statewide network. 


But it was later determined that this 
type of relationship would not effectively 
bring the network into the 1990s, Maloff 
relates, so a new organization was re¬ 
quired. “The first concern of industry 
was that if IBM had the ability to control 
and dominate it, that was not a good 
thing. That ruled out a straight partner¬ 
ship or stock corporation.” 

The result is the current not-for-profit 
corporation, funded by $5 million each 
from MCI and IBM. Both companies 


ACTION SUMMARY 


The future of high-perfor¬ 
mance networking for re¬ 
search and education will 
soon be decided. Proponents 
of a federally sponsored net¬ 
work liken it to the interstate 
highway system. Others 
claim that commercial ser¬ 
vices are the best way to im¬ 


plement such a network. 
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WHITHER NREN? 


Feeding the Internet 


T he Internet has a reputation akin 
to that of a black hole—many 
people know it exists, but they’ve 
never seen it. Over time, how¬ 
ever, access to the Internet—and under¬ 
standing of it—is increasing. Commer¬ 
cial organizations are learning what 
educational and research institutions 
have known for years: The Internet is an 
invaluable information tool. 

Technically, the Internet refers only 
to a particular group of machines with 
particular capabilities, not to the more 
numerous group of smaller machines 
that communicate with it. Some people 
make a distinction between the terms 
Internet and internet , with the latter in¬ 
cluding all the smaller machines—a dif¬ 
ficult distinction to make in speech. In 
practice, users generally refer to the en¬ 
tire conglomeration as the net , as I will 
here. 

Net Assets 

People who have access to the net use it 
for various things, but it all boils down 
to exchanging information. Generally, 
net usage falls into four areas: E-mail, 
news, remote log-ins, and anonymous 
file transfer protocol (FTP), 

Like other E-Mail services, E-mail 
on the net lets you exchange messages 
with other people. The difference is the 
net's scope: Millions of people all over 
the world are accessible through the net; 
all you need to know is the address of 
the recipient. In addition to private mes¬ 
sages, the net also supports dozens of 
mailing lists on various topics, as well 
as social lists not tied to a particular 
topic. 

News, also known as Usenet or net- 
news, consists of public messages that 
are differentiated into various news- 
groups, News is similar to the sort of 
public exchange you can find on a BBS. 
Again, the difference is in the scope and 
breadth of participation. There are hun¬ 
dreds of newsgroups, ranging from 


technical topics on nearly every facet of 
computer science (the comp, groups) to 
various social and recreational subjects 
(soc. and rec.) to conferences of region¬ 
al interest (e.g., ba. for the San Francis¬ 
co Bay Area), 

E-mail and news are available 
throughout the net. Remote log-in and 
anonymous FTP; however, are available 
only on systems directly connected to 
the Internet proper. Remote log-in, as 
the name implies, lets you log in to one 
Internet system from another remote In¬ 
ternet system (remote log-in is also 
known as telnet, after the name of the 
command that provides this function). 

Anonymous FTP is similar to remote 
log-in. It lets an organization set up an 
anonymous guest account and place in it 
files and archival information that the 
organization is willing to disseminate 
freely. For example, many text files 
about the Internet and software that lets 
you connect to it from non-Unix systems 
are available through anonymous FTP. 
Another popular service is directories 
listing the sorts of services that are 
available through anonymous FTP it¬ 
self; often the only way to get such in¬ 
formation is through word-of-mouth— 
or “word-of-computer 1 *—by way of 
news and E-mail. 

A more recent innovation is Internet 
Relay Chat, which allows two people on 
the Internet to communicate in real 
time. While this eliminates the drag re¬ 
sulting from exchanging mail messages, 
it is still limited by the typing speed of 
the participants. 

Managing the Net 

The net has been called the world's larg¬ 
est anarchy. While the Internet is man¬ 
aged by a two-tier system of national 
and regional organizations, links to the 
net are far less closely monitored. New 
systems are supposed to register their 
names with regional mapping coordina¬ 
tors, but the lists arc individually main¬ 


tained, and new information sometimes 
takes a while to disseminate. 

The backbone of the network is the 
National Science Foundation network 
(NSFnet). The next tier consists of re¬ 
gional, or midlevel, networks. As the 
name implies, the regional networks 
were originally defined to cover a spe¬ 
cific geographic area, but over time, 
these networks have grown and may 
overlap in some places. Connections to 
a regional network can be over links 
ranging from 2400 bps to 1.5 megabits 
per second. These networks are run by 
a variety of organizations, ranging from 
commercial vendors to state-chartered 
groups. 

Informal relationships take over 
below the regional networks; any ma¬ 
chine on the net has the capability of 
providing feeds to any number of other 
machines, assuming it has the storage 
and transmission capacity to do so. Al¬ 
though there are costs—generally tele¬ 
phone charges—associated with provid¬ 
ing feeds, organizations usually con¬ 
sider them to be part of normal network 
overhead. Because the point of the net is 
to provide for the exchange of informa¬ 
tion to as many sites as possible, being a 
good net citizen means being willing to 
provide feeds for others. Additional 
feeds also improve network reliability 
by providing multiple communications 
paths. 

Ties That Bind 

The net consists of computers of many 
different architectures, using many dif¬ 
ferent communications links to ex¬ 
change information. That it works is a 
testament to the ability of TCP/IP to 
link heterogeneous computers and to the 
people who volunteer their time and 
effort. The overwhelming majority of 
machines on the net run this ancient, 
creaking—but functional and widely 
supported—comm u n icalions protocol. 

Generally, systems call each other up 


have a seat on the eight-person board of 
directors, although neither can ever have 
more than one. In addition, the original 
agreement between Merit and NSF for 
management of the existing NSFnet has 
been assigned to ANS as well (with the 
engineering portion then subcontracted 
back to Merit), 

The result, too, is that portions of the 


NSFnet backbone have already been up¬ 
graded to 45-Mbps T3 speeds, Maloff 
says. The T3 infrastructure (now re¬ 
ferred to as a cloud rather than a back¬ 
bone, to indicate its redundant, nonlinear 
nature) is managed by ANS. 

ANS, at this point, consists of the 
NSFnet backbone and its own commer¬ 
cial service. 


At present, organizations that use the 
NSFnet backbone—which includes 
ANS—are not supposed to use the net¬ 
work for commercial traffic, only for 
traffic in support of research and edu¬ 
cation. 

In other words, although commercial 
organizations like Sun Microsystems or 
Apple Computer can be on the network, 
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at administrator-def ined intervals to ex¬ 
change information. Some of the infor¬ 
mation that system A gives to system B 
may be for system B; some may be for 
system C, which communicates with 
system B; some may be for system D, 
which communicates with system B 
through system C, 

Until a few years ago, you had to be 
much more knowledgeable about the 
paths between sites than you do now and 
often had to specify the route by which a 
message would travel, using almost leg¬ 
endary trivia For the most efficient path. 

These days, due to the innovation of 
domain addressing, you can generally 
use the address format userld@org&- 
niEatIon name. The organization name 
may be of several forms. For example, a 
name with the suffix .com is a commer¬ 
cial company (e.g., Sun or Apple). The 
suffix .edu signifies an educational in¬ 
stitution. And .gov means a governmen¬ 
tal group* In other cases, especially in 
the lower hierarchies, the organization 
name may show a further regional 
breakdown. 

Issues of Content 

Because at least some of the Internet is 
funded directly or indirectly by various 
government agencies, people (includ¬ 
ing, but not limited to, congressional 
representatives) sometimes take excep¬ 
tion to the types of inform at ion trans¬ 
mitted over the network. Technically, 
all messages transmitted over the Inter¬ 
net should be related to research and 
education. In practice, sometimes the 
only relationship the information has to 
these areas is that someone working at 
an educational or research site is send¬ 
ing or receiving it. To some people, 
that's justification enough; others dis¬ 
agree. Generally, the one hard-and-fast 
rule is that commercial messages are not 
allowed, but even commercial is ill-de¬ 
fined. Unless complaints are filed, the 
net usually keeps chugging along. 

The problem arises when people take 
exception to some of the things trans¬ 
mitted over the network. Such com¬ 
plaints are usually lodged against social 
news or files available through anony¬ 


they are not allowed to use the network 
for commercial services. For example, a 
number of PC vendors use services such 
as BIX to provide technical support to 
their customers; on the NSFnet, this is 
not allowed. 

These particular restrictions are in 
place because of commercial informa¬ 
tion and networking vendors' concern 


mous FTP. However, longtime net users 
point out that newsgroups for social 
topics were originally set up to help 
focus the discussion in the technical 
newsgroups: The social topics keep tan¬ 
gential material out of the technical 
discussions. 

The net has so many layers of redun¬ 
dancy that it's nearly impossible to shut 
down some forms of traffic. While it’s 
unfortunate when a major site ceases 
transmission of some newsgroups, the 
newsgroups continue to be available 
from many other sites, some of which 
are unlikely to ever be controlled by 
people who feel the need to halt such 


Gaining Access 

You can access the net in many different 
ways. If you’re employed by a company 
that has any sort of government, re¬ 
search, or education ties, you may find 
that you're on the net already or that ac¬ 
cess to it can be made readily available 
to you. Such organizations are also the 
most likely to have bona fide Internet 
access. The person to ask about this is 
the network or system administrator. 

If an organization doesn't have any 
sort of net access and you can't convince 
your managers how useful it would be, 
you can consider becoming a net node 
yourself. To do this, you need two 
major components (besides a comput¬ 
er): software and a feed. The feed is 
your link to the net. 

Software is available in many forms 
for many systems, including PCs, Mac¬ 
intoshes, and Unix systems, often in 
various sorts of freely available pro¬ 
grams, Yet setting up and maintaining a 
node is complicated and can require all 
sorts of ancillary equipment (e.g., large 
hard disks and high-speed modems). 

Once you have the software, you still 
need someone to talk to. This someone 
is your feed. Generally, it's preferable 
to find a feed within your local calling 
area to save on phone bills. In some 
areas, such as Boston or San Francisco, 
finding a feed may not be difficult; in 
more remote areas, it may be harder. 
It's a good idea to have more than one 


that a federally subsidized network could 
compete with them unfairly, 'The con¬ 
cern with commercial use over the NSF¬ 
net is that commercial organizations will 
be using the facilities that are subsidized 
by the federal government,” Maloff 
explains. 

Maloff indicates that work is under 
way to loosen these restrictions, but that 


feed, in case one of the systems feeding 
yours goes down. 

Each region usually has a coordina¬ 
tor, who keeps track of existing systems 
and the systems they're connected to. 
Once you obtain your feed, you will 
need to register your system with the co¬ 
ordinator to ensure that other systems 
on the net know about you. 

Once you're established on the net¬ 
work through the benevolence of the 
person or organization supplying your 
feed, you are honor-bound to consider 
similar requests made to you in the fu¬ 
ture. The Golden Rule is highly re¬ 
garded in the net community. 

If you don’t have the equipment or the 
inclination to become a network node, 
you can use one of the increasing num¬ 
ber of public-access Unix systems to ac¬ 
quire an Internet E-mail address and 
some sort of news feed. If all you need is 
an occasional E-mail exchange with 
somebody on the net, you may not have 
to look further than your current on¬ 
line information system. Nearly every 
commercial on-line system, including 
CompuServe, MCI Mail, and Apple¬ 
Link, offers E-mail exchange with the 
net. All you need to know is the right 
way to address the message. 

Aside from system manuals and post¬ 
ings made to the news, announce news- 
groups, the best source of information 
on using the net and setting up your own 
node is Unix Communications by The 
Waite Group (Howard W. Sams & Co., 
1987), For a more theoretical discussion 
of the net, see The Matrix: Computer 
Networks <£ Conferencing Systems 
Worldwide by John Quarterman (Digi¬ 
tal Press, 1989.) 

Beyond the Internet 

The Internet is an institution in transi¬ 
tion. It is moving away from its tradi¬ 
tional form, which was geared toward 
research institutions, to a greatly ex¬ 
panded shape in the future. 

Tomorrow’s Internet will reach into 
the commercial sector and into educa¬ 
tional institutions on a broader basis. It 
may even enter the realm of elementary 
and high schools. 


the final determination rests with NSF. 
“If, in fact, there are ways to be able 
to fairly cost and allocate costs back to 
the appropriate place, there is less of 
a concern [about competition and com¬ 
mercial use],” he says. “We want to 
eliminate, if possible, the chilling effect 
that some of these policies have. Folks 
are worried about whether they are in 
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Time-Saving Features: 


30 Pays for *30Ml 


HOW HARVEY 
BECAME AM 
OFFICE HERO! 


1 - 800 - 782-1233 


Harvey discovered 
the secret to happier 
employees was better scheduling 

So he purchased Who Works When , a 
pc software package that helped mm 
create employee work schedules 
better and faster than manually. 


Harvey discovered that using Who 
Works When \ he could spend less time 
on scheduling, yet do better work. You 
can too! 


Create 20 departments and 26 
shifts to schedule up to 200 
employees per file. 

Select from Job Code, Station and 
Team parameters to define your 
staffing needs. 

Manually edit the on-screen 
schedule to ,l fine tune pi 
your assignments. 

Design work Patterns up to 16 
weeks long to track rotating shift 
and/or station assignments. 
Produce 1- to 6-week schedules and 
carry them forward Indefinitely. 

Print 11 different schedules, 
reports and lists to keep you 
informed and your employees up 
to date. 


Skeptical? Then try before you buy! Call us 
for details on our 30-day trial period offer. 

Ftee InfoOisk! 

TO 

ORDER p o Box 3705. Bdieuue, wa sboqs 

CALL Tel. [206] 451-0557 

TOLL FREE Fax (206) 455 4895 


WHITHER NREN? 


NSFNET MONTHLY TRAFFIC 



Figure 2: The success of the NSFnet backbone is borne out by the phenomenal 
growth in traffic the network has experienced in the past two years . 

(Courtesy of Merit Network, Inc.) 


compliance with the acceptable-use poli¬ 
cies." 

Pol icing the Internet 

In practice, making acceptable-use de¬ 
terminations is very difficult to do when 
up to 45 Mbps can be transmitted, each 
routed a different way depending on des¬ 
tination and network traffic, and when 
neither service organizations nor users 
are interested in having the service orga¬ 
nization check every data packet and de¬ 
termine whether it's acceptable traffic. 

Consequently, there's a question even 
now about just how much of a restriction 
there really is on commercial use of the 
NSFnet backbone. “The use rules, for 
the most part, are illusory," says Good- 
fellow. “Enforcement is really a problem 
unless you look inside the information it¬ 
self, and no one's willing to do that," 
Maloff concurs, noting that ANS has not, 
to date, taken any action regarding any 
breaches of the acceptable-use policy. 

In an attempt to eliminate the prob¬ 
lem, several commercial services banded 
together this spring to set up an alterna¬ 
tive backbone that would not use NSFnet 
links and consequently would not have to 
follow acceptabie-use policies. 

The Commercial Internet Exchange 
allows all users of AlterNet (UUNET’s 
service), CERFnet, and PSInet to ex¬ 
change Internet traffic directly at no ad¬ 
ditional cost. This would mean that 
CERFnet users could communicate with 
AlterNet or PSInet users without having 
to traverse the NSFnet backbone at all. 


Moreover, the organizations said, the 
agreement means that they can continue 
to provide service even if the NSFnet 
backbone were to fail completely—a 
point of vulnerability, after the 1988 In¬ 
ternet Worm incident, of which many 
users are aware. The three commercial 
services claim they provide nearly 100 
percent of the commercial TCP/IP- and 
Open Systems Interconnection-based in¬ 
ternetworking services in the U.S. 

Another possibility is that NSFnet's 
purpose may be redef ined, says Douglas 
Van Houweling, vice provost for infor¬ 
mation technology at the University of 
Michigan and chairman of the board of 
ANS. “It's entirely possible to imagine 
the net being targeted to serving the re¬ 
search and education community, in¬ 
cluding the library community, but not 
restricted in terms of the type of traffic it 
can carry in service to that community.’* 
In other words, the network would be 
able to support commercial services like 
Dialog as long as the customers were in 
the research and education community. 

Content is a subset of the issue of who 
should control the network, says Van 
Houweling. “The current environment is 
one that works because of the coopera¬ 
tion among a very latge group of organi¬ 
zations all over the world," he says. “We 
need to continue that highly decentral¬ 
ized, cooperative model of organization 
delivering the network." 

“Quite a few people have suggested 
that we need some agency or organiza^ 
tion that is *in charge,* ” Van Houweling 
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TI TravelMate 


Could our notebook computers be a little 

too powerful for you? 




TravelMate notebook computers from. 
Texas Instruments are the hot little 
portables that pack desktop performance 
in a size that makes your average briefcase 
look big. 

Want more efficiency? Don't sacrifice 
desktop power, take it with you, with 
TravelMate! With its small size, and 286 
or superpowerful 386SX architectures, it's 
the best way to spice up your efficiency in 
meetings, workgroups, afterhours, on the 
go, or right at your desk. 

Want lots of storage and memory? You 
can configure TravelMate just like your 
desktop system thanks to a 20, 40 or 60 Mb 
hard disk drive, optional or fully- 
integrated 3.5" floppy drive and fully 
upgradable RAM. All in a sleek A4 
format that PC Magazine calls a 
“masterpiece of miniaturization*. 

Big on comfort. TravelMate doesn't 
make you pay for portability with a loss in 
comfort. Its full 10" VGA display provides 
the sharp, dazzling performance that 
makes windowing and complex graphics a 
pleasure. And its full-function 


keyboard provides real desktop comfort. 
Software includes MS-DOS®, 

Battery Watch®, LapLink® and more. 

It's no wonder BYTE Magazine and PC 
Magazine have both given TravelMate* 
their 1990 awards for excellence! 

Too powerful? Not if you have a taste 
for fast solutions in one of the world's 
most portable notebooks. Your TI dealer 



will be happy to provide you with a 
demonstration. 

And a glass of water, just in case. 

For more information, please contact 
your local TI sales office. 

Belgique/Belgie: ( 02 ) 242 30 80, Danmark: (44) 68 74 DO, 
Deutschland: (08161) 80*4703, Espaffe; (1) 372 8051, 

France; (1) 30 70 10 06, Hungary; (1) l 66 66 17, 

Italia: (039) 63221 f Middle East and Africa: 

(Italy) (039) 63221, Nederland: (GZ0) 5602911, 

Marge: (02) 155090, Republic of Ireland: (01) 755233, 
Scbweii/Suisse: (01) 74 42 811, Suomc/Rnland: (0) 461 422. 
Sverige: (08) 752 58 00. United Kingdom: (0234) 224277 

TM2000: CPU: 800286*6/7-16/12MHz- 20 Mb HDD' 1 Mb 
RAM standard (expandable to 3 Mb); options; B0C287 
coprocessor; removable 3-5* diskette drive; modem, and morel 
TM3000: CPU: 60386SX-8/IO/ZOMHz; 20, 40 or 60 Mb 
HDD; Integrated 3.5 r floppy drive; 2 Mb RAM standard 
(expandable to 6 Mb); options: 80387SX — ZQMHi 
coprocessor; modem and morel 


TravelMate is a trademark of Texas Instruments Incorporated. 
MS-DOS Is a registered trademark of Microsoft Corporation. 
Bartery Watch and LapLtnk ate registered trademarks of 
Travelling Software, Inc. 

*Based on die TM2000 


^ Texas 
Instruments 
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WHITHER NREN? 


A National Vision 

UiS. Senator A! Gore 


O f the many things that distin¬ 
guish human beings from other 
living creatures, one of the most 
important distinctions is our 
ability to deal with symbols in the world 
around us, to share them with each 
other, to manipulate them, and, in the 
process, to gain understanding about 
how to transform the real world. Hu- 
man beings communicate with symbols. 
Yet the way we exchange pieces of infor¬ 
mation changed dramatically with the 
scientific and technological revolution 
and with the computer, the steam en¬ 
gine of this revolution. 

Because of computer technology and 
related developments, the global civili¬ 
zation prematurely heralded many 
times in this century is now a palpable 
reality. And this global civilization pro¬ 
vides the framework within which ev¬ 
ery problem, every challenge, and every 
opportunity must be defined. 

Business executives must consider 
the global marketplace. Scientists must 
think about their global scientific disci¬ 
pline. In 1991, no one operates in a vac¬ 
uum, This developing global civiliza¬ 
tion is based on shared knowledge in the 
digital form. Digitized information is 
now the lingua franca of the entire 
world. Those companies, those univer¬ 
sities, and those nations best able to deal 
with information in that form turn out to 
be most successful. 

It used to be that how well one nation 
competed with another depended on the 
transportation infrastructure. Nations 
with deep water ports that could house 
large steamships prospered more than 
nations unable to exploit the technology 
of ocean transportation. Experience 
taught that canals, railroads, and high¬ 
ways have a tremendous impact on a na¬ 
tion's ability to succeed in commerce. 



Today, there is a new infrastructure 
challenge. We have a lot more informa¬ 
tion than we can use or move. The prob¬ 
lem is not all that new; the nineteenth- 
century philosopher John Stuart Mill 
was said to be the last man who knew 
everything. Since then, no matter if it 1 * 
law, business, science, or government, 
people in every field must resign them¬ 
selves to the fact that a great deal will 
take place completely outside their 
awareness. They must develop strate¬ 
gies to become, at the very least, famil¬ 
iar with a summary of what is hap¬ 
pening. 

The process that began early in the 
scientific revolution has become a major 
problem. Fields of specialization are 
becoming narrower and narrower as the 
amount of information continues to 
metastasize and double every several 
months. 

I coined the word exformation to de¬ 
scribe all the information that exists 


outside our awareness. For example, the 
Landsat satellite is capable of taking 
a complete photograph of the entire 
Earth's surface every two weeks. The 
information contained in the photo¬ 
graphs taken over the last 18 years is 
invaluable to farmers, environmental 
scientists, geologists, educators, city 
planners, and businesses. Yet more than 
95 percent of those images have never 
been seen by human eyes. They are left 
to decay in their digital silos. While our 
nation craves knowledge and new infor¬ 
mation, vast silos of data are going un¬ 
used. 

Part of the problem is how informa¬ 
tion is presented. An analysis of the 
human brain, in computer terms, shows 
we have a low bit rate, but very high 
resolution. The telephone company 
decided several years ago that seven 
numbers were the most people could re¬ 
member, and then added the three-digit 
area code. Yet absorbing information bit 
by bit by bit is difficult. Human beings 
cannot do it very well. On the other 
hand, billions of bits of information can 
be absorbed instantly if they are arrayed 
in a meaningful pattern, where each bit 
relates to every other bit. A mosaic such 
as this can be absorbed quickly, because 
human beings have very high resolu¬ 
tion: a great ability to understand pic¬ 
tures or graphs. 

Luck ily, just as th is fantastic problem 
of ex formation, or silos of data, present¬ 
ed itself, a wonderful new tool, the 
computer, appeared. Long touted for 
organizing data into a form that makes it 
possible for us to absorb its meaning, 
the computer also permits us to search 
through vast fields of data to find those 
bits that have special relevance. 

There is one big obstacle, however: 
We do not have the national infrascruc- 


continues. “I believe that we do need 
an organization that draws together the 
involved service providers with the di¬ 
verse user community to set overall ob¬ 
jectives for the NREN. But that is very 
different than saying that group should be 
in charge.*' 

Creating the Future 

At this point, there are two major actions 
that will help to determine the future and 


form of NREN, The first is the success 
or failure of the NREN funding bills that 
are currently before the Congress. It's 
always difficult to predict when such ac¬ 
tions might hit the floor. It is possible 
that this decision will have already been 
made by the time this article appears in 
print. 

The second is a little further in the fu¬ 
ture. Merit's contract with the NSF for 
running the NSFnet backbone expires in 


October 1992. “What will happen after 
that will be determined in part by what 
the NSF concludes is the follow-on ac¬ 
tivity to the current cooperative agree¬ 
ment,” says Eric Aupperle, president of 
Merit Network, in Ann Arbor, Mich¬ 
igan. 

To provide for an orderly transition, a 
preliminary decision may be made as 
early as the end of this year, Aupperle 
says. Such a decision might be a continu- 
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ture needed to provide the processing 
capacity to deal with these vast amounts 
of data. Pictures, especially moving 
pictures and graphics, require such 
densely packed information bits that to 
transmit them requires connecting lines 
with a very large and high-speed ca¬ 
pacity. 

The demand for these new transmis 
sion networks—the high-capacity con¬ 
nection lines, fiber-optic cables with 
special switches, software, and algo¬ 
rithms that make it possible to transmit 
these densely packed data sets, pictures, 
and moving graphics—is not readily ap¬ 
parent because the sophisticated, new 
communications services and products 
are not yet widely offered beyond a few 
specialized groups. And why? Because 
the network is not there—a classic 
chicken-and-egg problem. If the infra¬ 
structure existed, it would be in great 
demand. But because it doesn’t exist, 
that demand is not apparent. 

Just as the interstate highway system 
made sense for a postwar America with 
lots of new automobiles clogging crook¬ 
ed two-lane roads, a nationwide net¬ 
work of information superhighways— 
high-speed, fiber-optic networks—now 
is needed to move the vast quantities of 
data that are creating this information 
gridlock. 

Once the network is in place, the na 
tion will make fantastic use of it. A 
school child, instead of coming home to 
Nintendo, could plug into the Library of 
Congress every afternoon and explore a 
universe of knowledge, jumping from 
one subject to another, according to the 
curiosity of the moment. A doctor in 
Carthage, Tennessee, could consult 
with experts at the Mayo Clinic in Min¬ 
nesota on a patient’s CAT scan to avert 
an emergency. Teams of scientists and 
engineers working on the same problem 
in different locations could work togeth¬ 
er in a co-laboratory if their supercom¬ 
puters were linked. 

Today, a climate modeling team 
wishing to share the results of work in 
progress has to download the work onto 


a magnetic storage medium, take it with 
them on an airplane and travel to what¬ 
ever location the other team is working 
in, and then upload their model and the 
work in progress so that they can talk 
about it and share the work. Researchers 
should not have to do that. Yet because 
they do, work is not shared. 

We are missing out on work in prog 
ress, this ability to search through data, 
configure it into a meaningful form, 
and communicate the result. Work in 
progress is now so important it has 
emerged as a third basic form of knowl¬ 
edge creation: inductive reasoning, de¬ 
ductive reasoning, and computational 
science. If there are only two ways to 
create knowledge and you discover a 
third, that’s important. We excel at in¬ 
ductive and deductive reasoning, but the 
third, which is going to revolutionize 
the entire world, we’re not yet using ef¬ 
fectively. We need to start. 

Yogi Berra once said, “What we have 
here is an insurmountable opportuni¬ 
ty.” Supercomputers that today sell for 
$20 million will, within four to five 
years, cost only a few thousand dollars. 
Almost every medium-size business in 
America will want one. 

One of the real secrets to productivity 
is figuring out new ways to distribute in¬ 
formation-processing capacity and to 
coordinate the results of the distributive 
work. New business management tech¬ 
niques, theory Z, and quality-control 
circles are just corporations discovering 
that their most valuable asset is the un¬ 
used brain power on the assembly line. 

Consider “America’s Funniest Home 
Videos,” one of the top-rated TV shows 
in America. Tapping into the unchan¬ 
neled creativity of people with home- 
video cameras all over the U.S., the 
show receives 20,000 tapes a week and 
searches through each one, looking for 
the one that contains a diamond. It was 
the number-one show in America last 
year. This was not possible until the 
technology of home-video cameras was 
sufficiently ubiquitous to enable enough 
people to participate. 


Just as democracy was impossible 
until the printing press empowered 
enough people with civic knowledge to 
participate in the process, computers 
now provide people all over the U.S. 
with a brand-new ability to use their 
creativity to change the world around 
them, in ways they never before envi¬ 
sioned. 

Eleven years ago, I first proposed a 
nationwide network of fiber-optic data 
highways to link supercomputers and 
digital libraries throughout our nation. 
This legislation, the High-Performance 
Computing Act, now pending before 
Congress, would not only create the net¬ 
work needed, it would also create digi¬ 
tal libraries, stimulate the development 
of more powerful supercomputers, and 
increase the number of trained scientists 
and engineers capable of helping us to 
make the best use of supercomputers. 
Whereas current information lines 
transmit 56,000 bits of information per 
second, this network will accommodate 
several billion bits per second—an en¬ 
tire Encyclopaedia Britannica every 
second. 

One thing is certain: The information 
revolution is changing our lives, and we 
need to prepare ourselves to cope with 
its promise and potential. Our challenge 
is to process data into information, re¬ 
fine information into knowledge, ex¬ 
tract from knowledge understanding, 
and then let understanding ferment into 
wisdom. 

Steam locomotives weren’t much use 
until railroad tracks were stretched 
across our land, and that didn’t happen 
until the federal government made it 
possible. Supercomputers are the loco¬ 
motives of the information age, but we 
haven’t laid down the tracks. It’s time to 
drive the digital golden spike. 


Al Gore is a U.S. senator from Tennes¬ 
see. You can contact him at the Senate 
offices in Washington, D. C. In addition, 
BYTE welcomes your comments on this 
text box. You can reach us on BIX c/o 
“ editors. ” 


ation of the current scheme, passing con¬ 
trol to ANS, setting up a competitive bid 
between ANS and whatever other com¬ 
mercial organizations might feel quali¬ 
fied, or something else. “Among the 
possibilities are, rather than funding an 
organization like Merit, using NSF dol¬ 
lars that would be available to provide 
funding to the regionals to acquire back¬ 
bone services from whomever,” he ex¬ 
plains. 


Once all the issues have been settled, 
then the NREN—in whatever form it 
eventually takes—will indeed be able to 
become the broad-based network that 
it was originally intended to be. “We 
haven’t really yet become a market- 
driven community,” says Maloff. “We 
have been technology-driven. At the 
point where we become more concerned 
with the secondary-school teacher in the 
middle of North Dakota or the astrono 


mer who no longer has to once a month 
fly into a city to pick up a set of tapes, 
then we’ll be a real community with real 
needs. Until then, we are an esoteric 
kaffeeklatsch.” ■ 


Sharon Fisher is a San Francisco-based 
freelance writer specializing in data com¬ 
munications. She can be reached on the 
Internet as slf@well. sf ca. us, and on BIX 
as “sharonfisher. ” 
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PCF-1 • New Multi-Megabyte Disk Emulator 

• For diskless systems, solid-state reliability and speed 

• Flash File System or battery-backed SRAM read/write 
technology for ISA bus operating under MS DOS.* 

• Up to seven 1 MB Flash or SRAM SIMMs for up to 7MB 
capacity on a 9 inch board with 0.3 watts of standby 

• I/O mapped—high performance—write Flash at hard 
disk speeds—95Kb/sec and erase 4MB/10 sec. Read 
and write SRAM at I/O bus speed 

• Single or Dual mode—to provide Autobooting and 
Flash File System or SRAM read/write 

• PCF-1 with one 1MB SIMM, $895 with one 1MB SRAM, 
$995,1 MB Flash SIMMs $395,1 MB SRAM SIMMs, $495 

• Other ROMDISK models provide up to 1.44MB 
capacity with autobooting in EPROM, Flash and 
SRAM technologies 

CURTIS, INC. 

2837 North Fairview Ave.*St. Paul, MN 55113 
612/631-9512 • Fax 612/631-9508 

• IBM PC, XT. AT. PS/2 and PC DOS are trademarks ol IBM. MS DOS ts a trademark ot Microsoft 




Protects 
while yc 
type! 


Remains in Place while you use your computer. 
Avoids Costly Repairs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

Soft, Flexible, retains normal keyboard feel. 
Washable, Durable High-Tech Polymer lasts years. 
Hundreds of Models. SafeSkin is available for most 
PCs, laptops, workstations and clone keyboards. 
Office ■ Home ■ Factory ■ Classroom ■ Laboratory 
List Price $29.95. Please call or write for free color 
brochure. Dealer inquiries encouraged. 


KEYBOARD PROTECTOR 

Merritt Computer Products, Inc. 

5565 Red Bird Center Dr. Suite 150 ■ Dallas. Texas 75237 
(214) 339-0753 • FAX (214) 339-1313 


Public Data 
Networks 

Like public telephone systems, public data networks mix communications from 
many customers over the same network. The difference is that PDNs route 
packets of data instead of voice communications. The companies below prov ide 
data-communications services to large and small businesses. 


ADP Autonet 

175 Jackson Plaza 

Ann Arbor, MI 48106 

(313)995-6501 

fax: (313) 995-6458 

Circle 980 on Inquiry Card. 

AT&T 

295 North Maple Ave. 

Basking Ridge, NJ 07920 
(201)221-2000 
fax:(201)221-7304 

Circle 981 on Inquiry Card. 

BT North America, Inc. 
2560 North First St. 

San Jose, CA 95131 
(408) 922-0250 
fax: (408) 922-7030 
Circle 982 on Inquiry Card. 

CompuServe 

Network Services Division 

5000 Arlington Centre Blvd. 

Columbus, OH 43220 

(614) 457-8600 

fax: (614)457-0348 

Circle 984 on Inquiry Cord. 

Cylix Communications 
800 Ridge Lake Blvd. 
Memphis, TN 38120 
(901)761-1177 
fax: (901)766-0229 
Circle 985 on Inquiry Card. 

GE Information Services 
401 North Washington St. 
Rockville, MD 20850 
(301)340-4000 
fax: (301) 340-5390 
Circle 986 on Inquiry Card. 

Graph net 
329 Alfred Ave. 

Teaneck, NJ 07666 
(201)837-5100 
fax: (201) 833-3888 
Circle 987 on Inquiry Card. 

IBM Information Network 
3405 West Dr. Martin Luther 
King Jr. Blvd. 

Tampa, FL 33607 

(813) 878-3000 

Circle 988 on Inquiry Card. 


Infonet 

2100 East Grand Ave. 

El Segundo, CA 90245 
(213) 335-2600 
fax: (213) 335-2699 

Circle 989 on Inquiry Card. 

Sprint International 
12490 Sunrise Valley Dr. 
Reston, VA 22096 
(703) 689-6000 
fax: (703) 689-5176 
Circle 990 on Inquiry Card. 

Telecom Canada 
410 Laurier Ave. W, 

Room 1160 
Ottawa, Ontario, 

Canada KIP 6H5 
(613)560-3010 
fax: (613)563-9540 
Circle 991 on Inquiry Cord. 

Unitel Communications, Inc. 
(Infoswitch) 

3300 Bloor St. W 

Toronto, Ontario, Canada 

M8X 2W9 

(416) 232-6365 

Circle 983 on Inquiry Card. 

Wang Network Services 
One Industrial Ave. 

Lowell, MA 01851 

(800) 926-4722 

(508) 549-5000 

fax: (508) 967-7020 

Circle 992 on Inquiry Card. 

WilTel 

1 William Center 
Tulsa, OK 74172 
(918) 588-3210 
fax: (918) 588-5100 

Circle 993 on Inquiry Cord. 


Inclusion in the resource guide 
should not be token as a BYTE 
endorsement or recommenda¬ 
tion. Likewise, omission from the 
guide should not be taken nega¬ 
tively. The information here was 
believed to be accurate at the 
time of writing, but BYTE cannot 
be responsible for omissions, 
errors, or changes that occur 
after compilation . 
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“THE MOST 
POWERFUL 
COMPUTERS 
ARE THE 
ONES PEOPLE 
ACTUALIY 
USE’ 

—Apple Computer 


First off, let s get one thing straight. 
We totally agree with Apple! 

A truly powerful computer is meas¬ 
ured in how often it’s used. 


IF YOU LISTEN 
TO APPLEJHIS 
IS THE MOST 
POWERFUL 
COMPUTER IN 
THEWORLDl 


But while Apple has taken great 
strides in making the personal com¬ 
puter more useful, weve gone sub¬ 
stantially farther. 


Introducing the T200CSX 
notebook computer. 


Quite simply, theT2000 SX is a more 
useful personal computer because 
it allows you to work how you want 
to work. When you want to work. 
And where you want to work. 

Painstakingly engineered with 
you clearly in mind, the T2000SX 
will help you work more efficiently 
than ever before. 

Virtually every feature you can 
find on a desktop computer, you will 


Our cecfmoloricai/y superior battery can be 
fully recharged in a mere ninety minutes. 

find on theT2000SX: An 80386"SX 
processor with a math coprocessor 
socket, VGA compatible display, 1 
MB (expandable to 9MB) of 80 nsec 
RAM, a 60 MB hard disk with 19 
msec access time and 1.5 MB/sec 
data transfer rate. 


The T2000SX has 
a 60MB hard 
disk with 19msec 
access time. 

But more im¬ 
portant than the 
specs themselves, 
is the way the 
T2000SX lets you 
use them. Which is more often. 

Ourfluorescentside-lit screen provides even 
distribution 



of light. 
(Actual 
size.) 

f 


Welcome to the next 
generation in 
personal computing. 


Because the T2000SX can fit easily 
into a briefcase (it weighs a scant 6,9 
pounds), you can take it anywhere 
you go and use it in more ways than 
you can imagine. 

Need to make revisions to a 


r 





© I99J Tffiifa'hci America Information Systems, Jnr, 386 is a trademark oflntd Corporadori*PC WEEK 2/23/91 issue. Apple is a registered trademark of Apple Computer Corporation , 
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Our internal AutoResume back up battery 
automatically saves your ivork if your main 
battery runs out 

business proposal? TheT2000SX 
gives you the freedom to do it from 
a train.The client wants an estimate 
on costs? You can give it to him right 
then and there—wherever there is. 
No more wasting time running 


mm 



♦ 

rrrrr .. 


back to the office. Because the office 
is always with you. 

But just in case theres something 



Our user-installed memory card allows you 
to add up to 8 MB of memory yourself 

_ back at the office you still 
need, you can get back to it 
with our optional built-in 
I modem. Which supports 

M industry standard error cor¬ 

rections and data compres¬ 
sion (CCITT V42,V42bis, 
MNP* 5). It even supports 
cellular data communica¬ 
tions via our optional smart 
cable adapter. 

TheT2000SX also has a 
unique feature you wont 
find on any other computer 
in the world. It is called 
AutoResume. 


AutoResume: Think of 
it as a bookmark 
for your computer. 



TOSHIBA 


AutoResume automatically 
saves whatever you’re work¬ 
ing on whenever you turn 
the computer off. And it lets 
you go directly to the pro¬ 
gram you were using last 
when you’re ready to start 
up again. So you don’t 
have to reboot, restart 
your application and 
reload your files. 

AutoResume 


The T2000SX has 
an optional modem 
that allows data 
communications via 
a cellular phone. 


also helps save 
on battery life 
and it allows you 
to change bat¬ 
teries without 
losing an ounce 

of information. TheT2000SX 

a £ i comes complete with 

Astorbatter- Hypertext on-line 

ies, theT2000SX documentation. 
touts the latest in battery technology 
—Nickel Hydride. Nickel Hydride 
delivers 22% more watt-hours per 
pound than NiCad and it doesn’t 
suffer from memory effect. 

In keeping with theToshiba tra¬ 
dition, theT2000SX also offers 
superior ergonomics. Like full-size, 
standard-spaced keys on a key¬ 
board which has a full set of 12 dedi¬ 
cated function and 8 cursor con¬ 
trol keys. And a VGA compatible, 
reversible black on white or white 
on black high resolution display. 


Okay, let’s wrap 
this thing up 


These are just a few of the reasons 
why we believe theT2000SX is 
the most useful, and therefore, most 
powerful computer in the world. 
And why PC. Week* Labs said, “the 
T2000SX offers performance 
comparable to the LTE386s/20, plus 
many of the design features that 
have madeToshiba a market leader 

I LI 11 WEEK 

We invite you to learn more 
about the T2000SX and Toshiba’s 
best-selling line of portable comput¬ 
ers by calling us at 1-800-457-7777 
for a complete information kit. 

In closing, we’d like to thank you 
for reading our ad. 

We’d also like to thank our friends 
at Apple for giving us such a wonder¬ 
ful endorsement. 

In Touch with Tomorrow 

TOSHIBA 









































SOLUTIONS FOCUS Remote Computing 


JOURNEY 
to FARAWAY 

LANS 


Here are nine ways 
to connect remote sites 
to your local network 


N 


STEVE APIKI 


etworks are an invaluable tool for 
compiling and sharing informa¬ 
tion. Unfortunately, access to cen¬ 
tral databases extends only as far 
as your physical network. For employees 
in satellite offices or in the field, much of 
the benefit of shared network information 
is lost unless they’re able to connect to the 
central LAN. 

You have two options for providing remote access to your network. You can 
expand the network to include the remote sites by using remote bridges, or you 
can give remote users their own processors on the network and turn their PCs into 
remote terminals. Remote bridges extend your network by running network traf¬ 
fic out to remote sites. But remote bridges must communicate over slow leased- 
line or dial-up connections, where throughput is measured in kilobits, rather than 
megabits, per second. For most applications, you’ll get better performance if you 
run software on a local processor under remote control. The remote PC becomes 
a terminal to the local processor, swapping only screen and keyboard data over 
the asynchronous connection. 

This month, BYTE examines nine products that accommodate multiple in¬ 
bound sessions on your LAN. Four are hardware-based solutions that offer each 
remote user a processor on the LAN: Alloy’s PC-Slave/286, Cubix’s QL 3001, 
Evergreen’s FlexComServer 100, and J&L’s Chatterbox 6000. Novell’s NetWare 
Access Server and LANmaster’s IncomServ give remote users virtual 8086 ses¬ 
sions on a 386-based host. Two packages—The Software Link’s PC-MOS 4.1 and 
Alloy’s 386/MultiWare 2.03—offer the same capability as an adjunct to their 
multiuser DOS capability. (IGC was updating this capability for VM/386 at press 
time.) Finally, the Telebit ACS 2.20 redirects incoming sessions to available 
workstations on the LAN. 

Each of these products represents the fastest, most powerful configuration the 
vendor provides; Cubix and J&L are the only vendors currently selling 386SX 
hardware. See table 1 for a summary of all these products. To find out how these 
products are faring in the real world, see the text box “Reports from the Front” 
on page 204. 
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ACTION SUMMARY 



BVTE 

■ WHAT REMOTE-ACCESS 
SERVERS DO 

These products let many remote 
users dial into a single 
communications server and 
control network sessions running on 
a locally connected host 
processor or virtual machine. 

■ LIKES 

Remote users gain access to local 
databases and other shared 
information on the LAN. 
Centralized access makes the 
network administrator's job 
easier. 

■ DISLIKES 

Software-based products break 
down if you run tne wrong 
applications / and performance 
slows quickly as you add users. 
Hardware products are more 
stable but more expensive. 

■ RECOMMENDATIONS 

Novell's NetWare Access Server 
software is economical and reliable 
for running typical business 
applications. Where speed is the 
first criterion, J&L's Chatterbox 
6000 comes out on top. 



Common Ground 

You could offer computing sessions to re¬ 
mote users simply by installing several 
PCs on your network, attaching modems 
to them, and designating them as avail¬ 
able for remote access. Remote users 
would call in and take over the entire ma¬ 
chine, using remote-control software, 
such as Carbon Copy or Co/Session. But 
dedicating big, boxy PCs becomes un¬ 
wieldy if you need to put more than one 
or two in an office or computer lab, and 
having unattended PCs in distributed lo¬ 
cations on your network can create secu¬ 
rity and maintenance problems. 

The products reviewed here let you 
centralize dial-in access to your LAN 
while avoiding many of the space and 
maintenance problems associated with 
using multiple PCs. All provide at least 
some management and security features 
for administering remote computing ses¬ 
sions. 

With so many different designs that 
claim to accomplish the same task, it’s 
hard to come up with common ground on 
which to compare them. But regardless 
of the specific needs of your application, 
you’ll want reliable operation, low total- 
system cost, and high performance. You 
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REMOTE COMPUTING 


REMOTE ACCESS SYSTEM BENCHMARKS 


Alloy PC Slave/286 
Alloy 386/MultiWare 
Cubix QL 3001 
Evergreen FlexcomServer 
J&L Chatterbox 6000 
LANmaster IncomServ 
Novell NetWare Access Server 
The Software Link PC-MOS 
Telebit ACS 
Stand-alone 25-MHz 386 



Figure 1: (a) This test runs a database script to measure each product's end-to-end performance. 386/MultiWare s speed looks 
worse on this test than it actually is because of uneven allocation of processor time (see the text for details). 

(b) Raw CPU performance for the local processor or virtual machine running each remote session. Hardware products hold 
steady as you add users, while multitasking software shows a discernible drop. 


REMOTE SCREEN UPDATE TIME 

Text 

Alloy 386/MultiWare 
LANmaster IncomServ 

CGA 

Alloy PC Slave/286 
Evergreen FlexcomServer 
The Software Link PC-MOS 

VGA 

Cubix QL 3001 
J&L Chatterbox 6000 
Novell NetWare Access Server 
Telebit ACS 
Stand-alone 25-MHz 386 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 

Time (seconds) 

Figure 2: This test measures the remote-control or terminal software's ability 
to quickly update text-mode screens on the remote system. Cubix didn 7 include 
remote-control software with the QL 3001, so we tested it with Co/Session; other 
packages may provide the Cubix boards with better performance. 



will also want to look for good manage¬ 
ment and security functions and ease of 
use for both the end user and the network 
administrator. 

Performance Measures 

Two factors determine remote-access 
performance: the speed of the remote 


processor and the speed of the remote- 
control software. Funneling keyboard 
and screen information through a 9600- 
bps connection creates a considerable 
bottleneck. Therefore, no matter what 
the processor, almost all the software 
you run from a remote site will respond 
more slowly than it does locally. 


To test performance, I set up a thin- 
wire Ethernet LAN and attached a Com¬ 
paq Deskpro 486/33L file server run¬ 
ning NetWare 3.10 and four Gateway 
2000 386SX workstations. The network 
interface cards I used included Eagle 
Technolgy's NE2000 (formerly sold by 
Novell) and Western Digital's EtherCard 
Plus. 

I installed each package that required 
a host PC on a 25-MHz Gateway 386 
with 4 megabytes of memory. The Tele¬ 
bit ACS was the exception. It required a 
PC with exactly 512 kilobytes of mem¬ 
ory; the only system I had that fit the bill 
was an 8-MHz AT clone. I used four dial¬ 
up lines to connect to each product, plac¬ 
ing Hayes V-series 9600-bps modems at 
the host end and Telebit T1600 V.32 mo¬ 
dems at each remote workstation. 

BYTE’s Benchmarks 

Our test suite consists of three tests. Two 
measure critical performance factors: re¬ 
mote screen update and host processor 
speed. The third provides an overview of 
remote application performance. 

The first test measures text-screen up¬ 
date speed at the remote workstation. I 
didn't time graphics modes explicitly, 
but I found all the products too slow to 
realistically consider them for running 
interactive graphics applications remote¬ 
ly. Screen performance depends on the 
type of graphics emulation each product 
uses and the efficiency of its remote-con¬ 
trol software. For the Cubix QL 3001 
boards, the only product that does not 
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TOSHIBA SALE! 


COMPLETE 104 MB SYSTEM WITH VGA MONITOR! 


104 Megabyte 
386-25 CACHE 

Including Paper White VGA Monitor 

*1998 


List Price $ 5999 


TOSHIBA 

T8500 

Super Fast 386-25 Cache 
104 MB Conner Hand Drive 
2 MB RAM expands to 14 MB 
1.44 MB Hi-Density 3W Drive 
Built-in Hi-Res VGA Color Output 
Parallel Printer Port 
Two RS-232C Serial Ports 
Real Time Clock/Calendar 
Microsoft DOS and Quarterdeck 
expanded Memory Manager 386 


PCC Class B Approved 
U.L Listed 




HYUNDAI 

*998 


386-20 

True 386 not a SX 


1 MB of RAM Expands to 8 MB 

5Va Roppy & Space 

for 3 More Half Height Drives 

6 Expansion Slots 

1 Serial and 1 Parallel Port 

Built-in FDD Controller 

and Clock/Calendar 

Without 
Hard Drive 


Built-in IDE (HDD Interlace) 

200 Watt Power Supply 
MS-DOS 4.01. GW-BASIC and 
System Diagnostic Diskette Included 
101 Keyboard 
18 Month Warranty 


Monochrome 


$ 1148 


VGA Color 
640 x 480 


*1398 


Super VGA Color $ A AQQ 
1024 x768 I 


40 Megabyte 
28 ms Hard Drive 

$ 1398 


$ 1698 


*1798 


80 Megabyte 
28 ms Hard Drive 

*1698 


*1998 


*2098 


FullPage $248 
Scanner 


Deluxe OCR Software.... $ 148 


• PC/AT/386 Compatible 
200 D.P.I. 

• Automatic Sheet Feed 


No Surcharge 
for Credit Cards! 


EPSON m 


HEWLETT 

PACKARD 


Canon o^idata 

Call for our Lowest Price! 


MATH Co-Processor■ 

INTEL 8087 S MHz_ 

INTEL 8087-2 8 MHz_ 

INTEL 8087-1 10MHz_ 

AMD 80C287 12 MHz _ 

INTEL 80287 6 MHz_ 

INTEL 80287XL 20 MHz _ 

CYRIX 83D87 SX-16 16 MHz_ 

INTEL 80387 SX 16 MHz_ 

CYRIX 83D87 20 20 MHz _ 

INTEL 80387 SX 20 MHz_ 

CYRIX 83D87-20 20 MHZ_ 

INTEL 80387 20 20 MHz_ 

CYRIX 83D87 2S 25 MHz _ 

INTEL 80387 25 25 MHz_ 

CYRIX 83D87-33 33 MHz _ 

INTEL 80387 33 33 MHz_ 

WEfTEK 3167-25_ 

SCANNER 


FAX Cards! 


_*79 

*109 

‘168 

_*99 

*124 

‘198 

‘258 

5 288 


9600 Send/Receive FAX Card, 
FRECOM FAX 96_ 


FRECOM FAX 96 1 Liner_ 

Editors Choice TF-S5S FAX. Modem. 
Ans. Machine. Phone. Auto Switch_ 

TF-300 3-Way FAX Switch_ 

INTEL Satlsfaxtion_ 


—*128 

M78 

-‘288 


148 

.*98 


‘288 


‘328 


-*338 


‘368 

5 468 


2400 Internal Modem 

‘65 

7400 External Mnripm 

■88 

7400 Internal Senrf FAX 96 

‘96 


‘448 

9600 External Modem 

>498 

MEMORY UPGRADES 

HEWLETT PACKARD Laser 1 MB 

_*98 


‘S98 


IMSI 200 dm 

s 79 


Serial Mouse 

*19 

ZNIX Super Mouse II w/Windows 3.0 ‘88 

LOGITECH Mouse Sena! or BUS 

‘78 

MICROSOFT Mouse w/Windows 3.0_‘158 

MICROSOFT Mouse Senal or BUS 

_*99 

AT A T 40 MR 

‘198 

CMS Jumbo 120 MB 

s?4ft 

60 MR Tape Partridge 

‘21 

120 MB Tape Cartridge_ 

_*28 


HEWLETT PACKARD Laser 2 MB_‘138 

HEWLETT PACKARD Laser 4 MB_‘228 

IBM PS/2 30/286 2 MB_‘128 

IBM All Models_Call 

IBM Laser 1 MB_ 

IBM Laser 2 MB_ 


IBM Laser 35 MB 
SIMM s Pricing- 


—»98 
_‘148 
_*198 
Call 


T.L TravelMate 1 MB . 
T.L MicroLaser 1 MB _ 


.‘188 

‘98 


TOSHIBA T1000/SE/XE/LE 1 MB .‘138 
TOSHIBA SE/XE/LE T2000SX 2 MB‘228 

TOSHIBA T3100SX 2 MB _‘148 

TOSHIBA T3100SX 4 MB _‘398 

TOSHIBA T5200/T8500 2 MB _‘148 

TOSHIBA T5200/TS500 8 MB_*908 

TOSHIBA All Models_Call 


AST. COMPAQ. ALR. NEC, 


-Call 



■ SERVING THE COMMUNITY FOR OVER 16 YEARS 

JADE COMPUTER 


California 

Torrance. Costa Mesa. 

Woodland Hills San Diego 

Texas Arizona Georgia 
Dallas. Houston Phoenix Smyrna 

Not all items in stock at our nine retail locations. 


4901 W. Rosecrans Ave.. Box 5046. Hawthorne. California 90251-5046 (213) 973-7707 

Call Toll Free 1 -800-421 -5000 or FAX us at 1 -213-675-2522 

10 Day Money Back Guarantee 

IwinnUMP We accept checks, credit cards (or purchase orders from qualified firms and institutions). No 
surcharge on credit card orders. CA.. TX., GA. & AZ. residents add sales tax. Prices and availability 
subject to change without notice. s 4.00 minimum shipping and handling charge. 


Circle 148 on Inquiry Card. 











































































REMOTE COMPUTING 



PRODUCT SUMMARY—DIAL-IN LAN PRODUCTS 


Table 1: Although these products include hardware, software, and stand-alone and plug-in solutions, each attempts to 
provide dial-in users with as many host resources as possible. 


Product 

Description 

Price 

(four- 

user) 1 

Network OS 
support 


Dial-in session resources 




Processor 

Screen 

type 

Available 

conventional 

memory 2 

Expanded- 

memory 

support 

Extended- 

memory 

support 

Alloy 

PC-Slave/286 

Processor card with 

1 MB of RAM and 

CGA; includes remote- 
control PC software 

$4929 

NetWare 2.1 
and higher 

12-MHZ286 

CGA 
text and 
graphics 

486 KB 

No 

No 

Alloy 

386/MultiWare 2.03 
and 386/MultiNode 

Multiuser operating system 
with network connection 
software and terminal 
interface boards; 
includes terminal software 

$17343 

NetWare 2.1 
and higher 

Virtual 

8086 

Color 

text 

486 KB 

Yes 

No 

Cubix 

QL 3001 

Processor card with 

1 MB of RAM and 

VGA 

$5580 

NetWare 2.1 
and higher 

20-MHz 

386SX 

VGA 
text and 
graphics 

533 KB 4 

256 KB 5 

Option 5 

Evergreen Systems Communications server 

FlexComServer 100 that includes system 

and CP-2286 Processor software, processor cards. 
Kits and network card; includes 

remote-control PC software 
(pcAnywhere IV/LAN) 

$8185 

NetWare 
(all versions but 
ELS Level 1) 

12-MHz 286 

CGA 
text and 
graphics 

600 KB 

200 KB 5 

Option 5 

J&L Information 
Systems 

Chatterbox 6000 

Stand-alone unit that 
includes system software, 
processor cards, and 
remote-control PC software 
(Co/Session) 6 

$8780 

NetWare. 
NetBIOS LANs 

20-MHz 

386SX 

VGA 
text and 
graphics 

472 KB 

Option 5 

Option 5 

LANmaster 

lncomServ2.10 

Desq view-based software 
system for sharing a 386 
system among several 
remote users; includes 
remote-control software 
(IncomReach) and multi¬ 
port serial card 

$2999 

Any 

Virtual 

8086 

Color 

text 

441 KB 

Yes 

No 

Novell 

NetWare Access Server 
1.01 

Multitasking software 
system for sharing a 386 
system among several 
remote users 

$1995 7 

NetWare 

2.12 and 
higher 

Virtual 

8086 

VGA 
text and 
graphics 

463 KB 

Yes 

No 

The Software Link 
PC-M0S4.1 and 
PC-MOS Gateway 2.3 

Multiuser operating system 
with network connection 
software 

$8903 

NetWare 2.15 
and higher 

Virtual 

8086 

CGA 
text and 
graphics 

533 KB 

Yes 

No 

Telebit 

Telebit ACS 2.20 

Software that allows 
remote users to call into 
a central PC and take 
over other workstations 

$39958 

NetWare. 
NetBIOS LANs 

Host 
system - 
dependent 

Host 

system- 

dependent 

435 KB 

Host 

system- 

dependent 

Host 

system- 

dependent 


on the local LAN; 
includes remote-control 
software and multiport 
serial card 


Note: All these products support remote task reboot and task reboot on disconnect. 

1 Price for a four user system See also table 2. which includes cost breakdowns and a 
list of additional equipment required to set up a complete system 

2 This figure assumes 60 KB used for NetWare IPX and resident shell 

3 Price includes a five-user software license. 

4 Available memory using Co/Session; actual memory available depends on 
remote-control software used 


5 Tested configuration; more memory can be added to card 

6 Versions of Chatterbox shipped after our tests include pcAnywhere IV/LAN as 
remote-control software 

T Listed price is for a 15-user system—the only package offered 
■ Price is for an eight-user configuration—the smallest system offered. 


include remote-control software, I used 
Triton Technologies’ Co/Session 5.0. 

I tested each system using the most ad¬ 
vanced graphics emulation supported. 
(Note that the conventional memory fig¬ 
ures that are given in table 1 do not nec¬ 
essarily reflect this configuration; each 
system was configured for optimal mem¬ 
ory use, which usually means CGA or 


more limited graphics.) 

The most critical test is the FoxPro 
database application (figure la), which 
measures performance as a whole. This 
script repeatedly finds and updates en¬ 
tries in a collection of three related data¬ 
bases, which total just under 1 MB. It 
views each edit by popping up a window 
between changes. 


Figure lb shows what happens to per¬ 
formance as you add more sessions. I ran 
BYTE’s CPU benchmark with one con¬ 
nection and then added users, up to a 
total of four. Our benchmarks turn off 
the automatic timer between iterations. 
Desqview-based systems switch tasks 
while the timer is off, distorting the per¬ 
formance curve in their favor. 
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RECENT STONES SHOW THAT 50% 
OF THE PEOPLE WHO STORE VITAL DATA 
ON DISKS ARE GOING TO LOSE IT. 


It's no joke. A survey conducted 
among computer users recently revealed 
that half of them have lost time and 
money because of accidental data loss. 

Perhaps that explains why so 
many people have felt compelled to 
make the jump. 

From other disks to \brbatim? 

After all, no other disks in the 
world guard against accidental data 
loss better than ours. 


Thke our DataLifePlus? disks, for 
example. They're die only disks on 
earth protected by an exclusive'Mon® 
coating Which means you can actually 
wipe fingerprints, dust even pencil 
shavings off the recording surface. 
Without wiping out your valuable data. 

Even more remarkable is our 
5K-ineh Rewritable Optical Disk. It lias 
the capacity to store twelve file drawers 
full of paperwork. Ifet because it uses 


laser technology it’s virtually incapa 
ble of losing data. Verbatim dim offers 
high performance data cartridges, 
color disks and more. 

And all of our products are certi¬ 
fied 100% error-free and backed by a 
lifetime warranty 

So next time, insist on Verbatim. 
Because trusting your data to any¬ 
body else would definitely be a step in 
the wrong direction. 



'Mon* is a DuPont ingistennti trademark. 


Circle 297on Inquiry Cord (RESELLERS: 298). 




REMOTE COMPUTING 


Alloy PC-Slave/286 



P C-Slave/286 cards are single-board 
computers; each PC-Slave/286 has a 
12-MHz 286 CPU with 1 MB of RAM 
and built-in CGA. These cards do not 
support extended or expanded memory 
applications. The PC-Slave/286 cards 
sell for $1195 each. With supporting 
software, a four-user package comes to 
$4929. Unlike Cubix and J&L Infor¬ 
mation Systems, Alloy doesn’t offer a 
386SX processor board. 

The host computer can be a file server 


or a bridge. In effect, the machine’s ex¬ 
pansion bus becomes a small LAN seg¬ 
ment that services the processor cards. I 
installed the PC-Slave/286 boards in a 
NetWare external bridge. Alloy recom¬ 
mends that you install no more than two 
PC-Slave/286 cards in a system because 
the boards have high power requirements 
and generate considerable heat. If you 
need to install more than two cards, you 
will need Alloy’s XBUS4/AT expansion 
unit ($995), which adds four slots to the 
host system and has its own power supply 
and cooling fans. 

Like diskless workstations, slave pro¬ 
cessor cards boot from floppy disk image 
files that go in the LOGIN directory of 
the NetWare server. As each slave boots 
from the server, it launches the host com¬ 
ponent of Link-PC, which waits for a 
caller to activate a session. When you 
connect to a board, you simply see a DOS 


Alloy 386/Multi Ware 2.03 



A DOS-based multiuser operating sys¬ 
tem, 386/MuItiWare gives remote 
users a virtual 8086 session on a 386 
host. When combined with 386/Multi- 
Node, it provides each session with ac¬ 
cess to any NetWare LAN. 386/Multi- 
Ware allows remote users or attached 
terminals to share the resources of a sin¬ 
gle 386 PC. Remote users have access to 
host memory (including EMS memory) 
and disk drives. 386/Mu ItiWare coexists 
with DOS and is very easy to install. 

Connecting terminals or modems re¬ 
quires some additional hardware; I con¬ 
nected dial-in users using two IMP-2 
serial I/O boards from Alloy. The IMP-2 
boards handle screen manipulation for 
the remote terminals. Because the IMP- 
25 handle color-text screens only, remote 
users can’t have access to any graphics 
capability on the host machine. 


Remote PCs connect to the 
MultiWare host using Link- 
PC, the same software bun¬ 
dled with the PC-Slave/286 
product. Remote Mac users 
run Mac-Attach. Depending 
on how you’ve set up secur¬ 
ity, remote users may be re¬ 
quired to provide a password 
to gain access to the 386/ 
MultiWare host. 

The 386/MultiNode soft¬ 
ware links this multiuser sys¬ 
tem to your NetWare LAN. 
Like MultiWare itself, Multi- 
Node is easy to install. The 
installation program builds an IPX.COM 
based on a built-in list of supported net¬ 
work cards and parameters, which you 
supply (the canned list covers most com¬ 
mon network interface cards). Once you 
have done this, each session can connect 
and log into the NetWare LAN via the 
usual IPX-NETx log-in sequence. 

At $1734 (including IMP hardware, 
MultiWare, and MultiNode), MultiWare 
is one of the cheaper solutions straight 
out of the box. Even with the additional 
required hardware, MultiWare is a bar¬ 
gain compared to most other products in 
this review. 

The MultiWare system is also very sta¬ 
ble—I wasn’t able to crash the system. 
But I was running only Multi Ware-ap¬ 
proved applications; if a remote user 
runs something that tries to put the pro¬ 
cessor in protected mode or to generate 


prompt. Link-PC doesn’t require pass¬ 
words or provide any security beyond 
that required by the NetWare log-in. Al¬ 
loy includes a NetWare value-added pro¬ 
cess, called SLVRESET, that lets you re¬ 
set individual slave cards from the 
NetWare console. 

If remote users are running Macs, Al¬ 
loy offers Mac-Attach, which gives Mac 
users a monochrome, text-only terminal 
session with a PC-Slave host. The soft¬ 
ware is functional, but it isn’t compatible 
with MultiFinder, so it won’t work with 
System 7.0. 

The PC-Slave/286 system ran reliably, 
but it performed more slowly than I 
expected. The BYTE CPU benchmark 
showed that slow memory accesses ham¬ 
pered the PC-Slave/286 cards on our 
tests. You can boost speed significantly 
by sacrificing CGA text “the FoxPro 
benchmark ran almost twice as fast as 
the published results when I used the 
monochrome terminal driver. 


graphics, the system may lock up. 
Performance drops off quickly as you 
add users. Figure 1 a shows this dramati¬ 
cally, but it overstates the effect a bit. 
Multi Ware allocates processing time un¬ 
evenly among sessions. If two remote 
sessions launch simultaneously, one will 
get most of the processing time, and the 
other will get almost none. During tests 
with more than one user, the first session 
finished quickly, hut because it held onto 
its share of the processor time, the other 
sessions took much longer to complete. 
Alloy is working on software that will 
allow MultiWare users to tailor perfor¬ 
mance parameters. 


Cubix QL 3001 



T he QL 3001, although similar in phi¬ 
losophy to Alloy’s PC-Slave/286 
card, features considerably more power¬ 
ful hardware: a 20-MHz 386SX proces¬ 
sor, VGA, and 1 MB of memory (with 
SIMM sockets for up to 16 MB). Each 
card, which includes support software, 
sells for $1845, (Cubix also sells a 286- 
based card for $1040 and a 16-MHz 
386SX card for $1395.) 
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Even This Is More Confining Than Clipper. 


just as the vast expanse of the American West gave its settlers a new perspective 
on opportunity, Clipper's open architecture lends unprecedented freedom to 
application development. 

Unlike fixed systems, Clipper never forces you to “make do”, its language is 
fully extensible with user-defined functions and new' user-defined commands. 

You can extend the language with routines written in Clipper itself, or integrate code 
from other languages like C, Assembler, dBASE® and Pascal. Odds are, you already 
have knowledge you can use with Clipper! 

But if a customizable language isn’t enough, there's even more elbow room. 
Database and I/O drivers can be supplemented or replaced. Even Clipper's linker 
knocks down barriers by allowing you to develop applications larger than available 
memory, without defining overlays! And when you’re done, Clipper's compiler 
generates stand-alone, executable files for cost-free, unrestricted distribution. 

So, don’t let the bounds of fixed systems fence you in. Unleash your imagination 
in the wide-open spaces of Clipper. To find out more, give us a call today. 

Clipper, 5.0 

The Application Development Standard 

213/390-7923 

Ask For Department-A 


m Nantucket 




Cirri a 199 on Inauirv Card. 

loga and Clipper are registHrad trademarks of toniuckej CwraiW Other brancard product names are isfld fw Idenlriicatron purposes only and may be Ir&demarlts or 
rogisterod WMlemarks ol Ibelr respective holder, Entire contents copyrififlit © 1990 Naniuctet Corporation. 



REMOTE COMPUTING 



ESTIMATED TOTAL COST COMPARISON FOR FOUR-USER REMOTE-ACCESS SYSTEMS 


Table 2: These figures represent what you could expect to pay to construct a four-user dial-in system using each of these 
products on your existing NetWare LAN , including all necessary hardware and software . Prices for peripheral equipment 
you 'll need (shown in gray) are estimates. 

Evergreen Systems 
FlexComServer 100 and 
CP-2286 Processor Kits 

Base FlexComServer $2195 
Two CP-2286 cards @$2995 5990 


Alloy PC-Slave/286 


Alloy 386/MultlWfcre 
and 386/MultiNode 


Cubix QL 3001 


Four PC-Slave/286 boards 


386/MultiWare (five-user) 

$1734 

Four QL 3001 boards 


@$1195 

$4780 

Remote-control software 

149 

@$1395 

$5580 

Remote-control software 

149 

Two IMP-2 boards @$495 

990 

Network card 

250 

XBUS4/AT expansion unit 

995 

386 system with 4 MB 


Remote-control software 

780 

Network card 

250 

of RAM 

3000 





Hard disk drive 

500 





Network card 

250 



TOTAL COST 

$6174 

TOTAL COST 

$6623 

TOTAL COST 

$6610 


$6610 TOTAL COST 


$8185 


Notes: Cost estimates do not include NetWare, modems, cables, or remote PCs. 

1 Workstations can be primarily for local use but must be available when remote users connect 


Evergreen FlexComServer 100 


I installed four QL 3001 cards in a 
NetWare external bridge. Cubix doesn’t 
specify a limit on the number of boards 
you can install, but going beyond four 
will tax the power supply of most sys¬ 
tems. 

As with the PC-Slave/286, the four 
cards form a network segment of their 
own that bridges to the physical network. 
Because of the overhead of packet rout¬ 
ing on the NetWare bridge machine and 
because all four cards share the same 
connection to the network, remote users 
experience a slight performance de¬ 
gradation when multiple sessions try to 
access the file server simultaneously. 
Nevertheless, the QL 3001 turned in an 
excellent performance on our database 
benchmark. Only the Chatterbox 6000 
fared better. 

Cubix includes memory management 
software and an excellent set of utilities 
for monitoring and controlling the sys¬ 
tem. The memory manager can free up 
conventional memory by loading the net¬ 
work driver and shell into high memory. 
QLCONN lets you view and control a 
session taking place on a QL 3001 board 
from any workstation on the LAN, and 
QLSTATUS lets you get the status of any 
processor and reset it from another work¬ 
station. Because these are workstation 
utilities, you can run them from a remote 
system connected to a second QL 3001. 
This is useful if a session hangs and the 
local site is unattended (e.g., during off- 
hours). 

The QL 3001 boards ran every appli¬ 
cation we have without a hitch, including 
Windows 3.0 with VGA graphics. If high 
performance is critical, check out the QL 
3001 cards. 



T he FlexComServer 100 is a plug- 
and-play alternative to installing 
processor cards on your LAN. It consists 
of a 16-MHz 286 system bundled with 
Cubix processor cards, a network card, a 
floppy disk drive, and all the software 
you need to get a dial-in system up and 
running. Evergreen Systems also bun¬ 
dles a copy of DMA’s pcAnywhere IV/ 
LAN remote-control software. I tested 
the FlexComServer 100 ($2195) with 
two Cubix CP-2286 dual-286 processor 


cards ($2995 each). Evergreen was 
working to support the Cubix QL 3001 
boards as we went to press. 

Installation is easy. All you need to do 
is clear a space on the floor, set down the 
PC-tower-size FlexComServer, and at¬ 
tach your network cable and modems. 
You can connect a monitor and keyboard 
to the system (it includes a monochrome 
video adapter), but these aren’t required. 

On start-up, the FlexComServer loads 
CPAUDIT, a value-added process that 
continuously polls each processor to de¬ 
termine whether it is still active. If one 
fails to respond after a certain number of 
requests, CPAUDIT will reboot that pro¬ 
cessor. 

Evergreen bundles management soft¬ 
ware (CPCONN) that runs from network 
workstations and lets you monitor the 
status of each processor, view sessions, 
and reboot them if necessary. CPCONN 
is similar to Cubix’s software but slight¬ 
ly more sophisticated in its handling of 
status information. It also lets you con¬ 
figure pcAnywhere IV/LAN for each 
processor. 

With the CP-2286 cards, which in¬ 
clude 12-MHz 286 CPUs with CGA dis¬ 
play circuitry, the FlexComServer 100 
turned in respectable times on our bench¬ 
marks. pcAnywhere IV/LAN*s fast 
screen handling gave the FlexComServer 
an edge on the screen update tests. 

You’ll pay considerably more for the 
FlexComServer than you would if you 
rolled your own system using processor 
cards and a clone AT machine. However, 
the system ran reliably, and its added 
management tools are outstanding. 
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ESTIMATED TOTAL COST COMPARISON FOR FOUR-USER REMOTE-ACCESS SYSTEMS (CONT.) 


J&L Information Systems 
Chatterbox 6000 

LANmaster 

lncomServ2.10 


Novell NetWare 
Access Server 


The Software Link 
PC-MOS 4.1 and 
PC-MOS Gateway 2.3 


Telebit ACS 2.20 


Chatterbox—one 


IncomServ 

$2999 

Access Server 

$1995 

PC-MOS (five-user) 

$595 

Telebit ACS 


20-MHz 386SX 

$3095 

386 system with 4 MB 

WNIM+ serial card 

895 

PC-MOS gateway 

295 

(eight-user) 

$3995 

Three 20-MHz 386SX 


of RAM 

3000 

386 system with 4 MB 

Four EmuUnk licenses 


Dedicated PC 


boards @$1895 

5685 

Hard disk drive 

500 

of RAM 

3000 

@$199 

796 

workstation 

1000 

Four network cards 


Network card 

250 

Network card 

250 

Maxspeed serial card 

595 

Network card 

250 

@$250 

1000 





386 system with 4 MB 


Four 386SX systems 








of RAM 

3000 

@ $2000’ 

8000 







Hard disk drive 

500 









Network card 

250 



TOTAL COST 

$9780 

TOTAL COST 

$6749 

TOTAL COST 

$6140 

TOTAL COST 

$6031 

TOTAL COST $13,245 


J&L Chatterbox 6000 

W hile software solutions like 386/ 
MultiWare go to great lengths to 
emulate several PCs on a network, J&L 
Information Systems tackles the problem 
from a different angle. The Chatterbox 
6000 is simply a large tower system that 
can contain just about all the hardware 
you’d find in six stand-alone PCs, in¬ 
cluding network cards, video graphics, 
and disk drives. In addition to simply 
providing centralized access to several 
PCs, the Chatterbox 6000 adds status 
lights, front-panel reset switches, and 
management software, all of which make 
it considerably easier to manage than a 
stack of PCs. 

The Chatterbox 6000 consists of 20 
AT bus slots on a backplane fed by a sin¬ 
gle power supply. The slots are divided 
into six clusters—one cluster has five 
slots, and the others have three. Except 
for power lines, each cluster has no con¬ 
nection with the others. You must use one 
slot in each cluster for a processor card 
and one for a network card. That leaves 
the remaining slots available for a mem¬ 
ory board, a hard disk drive controller, 
or other add-in boards. The case also in¬ 
cludes room for four half-height or six 
third-height externally accessible disk 
drives. 

The Chatterbox’s front panel features 
an array of LEDs that describe the mo¬ 
dem status and network status for each 
processor card. The Chatterbox also pro¬ 
vides hardware reset switches for each 
processor on the front panel. 

I tested four 20-MHz 386SX processor 
cards in the Chatterbox. These cards 
(13% by 7 inches) are considerably big¬ 



ger than standard AT cards but are com¬ 
plete PCs on a card. In addition to the 
processor and chip set, each has a se¬ 
rial port, a floppy disk drive controller, 
a keyboard connection, and 1 MB of 


RAM. If you have very high memory re¬ 
quirements, you can upgrade each pro¬ 
cessor card to include up to 8 MB of 
RAM. 

You can set jumpers on the processor 
cards to make them reboot on one of sev¬ 
eral modem signals, so they can auto¬ 
matically reboot on modem conditions 
(e.g., if the remote user hangs up). A 
VGA daughtercard plugs into the side of 
the main processor board. With four of 
these processor cards ($1895 each), the 
Chatterbox 6000 rings up at $8780. 

To make the Chatterbox 6000 a dial-in 
communication server, you need to add 
a network card for each processor. You 
can add network cards with boot PROMs 
to configure the processors as diskless 
workstations, or you can add floppy or 
hard disk drives so that the processors 
boot up locally. 

I installed the Chatterbox 6000 in a 
diskless boot configuration. J&L bun¬ 
dles remote-control software with the 
Chatterbox. My system came with Co/ 
Session, but J&L began bundling pc Any¬ 
where IV/LAN with the Chatterbox as 
we went to press. 

Once remote users connect, they can 
expect the performance of a dedicated 
20-MHz 386SX PC. The only bottleneck 
is the speed of the remote connection. 
The Chatterbox did well on the single- 
user tests and easily bested the other 
products when I added two or more 
sessions. 

Although it’s one of the most expen¬ 
sive solutions, the Chatterbox is also the 
fastest and the most stable. Its all-hard¬ 
ware approach to multiple sessions and 
session isolation makes it a fast and ro¬ 
bust product. 


continued 
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REMOTE COMPUTING 



Reports from the Front 


Sharon Fisher 


* any organizations are finding 
unique ways to support remote 
computing sessions on their 
J.Y A. LANs. Along the way they’ve 
had to overcome a few unexpected hur¬ 
dles. Most see their current solutions as 
transitional, pending the arrival of more 
sophisticated client-server applications. 
Here are three stories from the front 
lines. 

A Library Goes On-Line 
The Loma Linda University Medical 
Center Library uses Cubix bridge sys¬ 
tems to provide remote access to an ex¬ 
tensive CD-ROM information network. 
According to campus network coordi¬ 
nator and medical library/information 
center director Paul Kittle, doctors, stu¬ 
dents, and other staff dial into the Total 
Online Medical Material Integration 
(TOMMI) system to gain access to more 
than 27 gigabytes of data from medical 
databases and on-line medical journals. 
The data resides on 42 CD-ROM disks 
in six CBIS CD servers. 

Remote PC and Mac users run PC 
MacTerm II and pcAnywhere III re¬ 
mote-control software to connect to 
Cubix 12-MHz 286 processors with 1 
megabyte of RAM and EGA display ca¬ 
pabilities. Remote users log onto a Net¬ 
Ware 2.15 file server and then can ac¬ 
cess the CD servers. 

Two 286 host machines each support 
six 9600-bps sessions on Cubix 2286a 
boards. Traffic requirements dictated 
that the Cubix bridge computers and the 
CBIS CD-ROM servers sit on their own 
lOBase-T LAN segment rather than at¬ 
tach directly to the library’s ARCnet. 
Kittle bridged the lOBase-T and ARC¬ 
net segments; a second bridge connects 
the lOBase-T LAN to the university’s 
fiber distributed data interface (FDDI) 
backbone, which allows direct access to 
the CD-ROM information network for 
users on LANs at other campus loca¬ 
tions. 

Kittle divided the processor boards 
between two bridge machines to spread 
the network traffic between two nodes 
and avoid a single point of failure. He 


also found that adding more processor 
boards overheated the host computers. 
“The cards got really hot when I first 
installed them,’’ he says. “I ended up 
having to space them one slot apart to 
improve circulation.” 

The six CD server towers, two Cubix 
bridge machines, and 12 modems all sit 
in Kittle’s 8- by 10-foot office. With 12 
connections to maintain, using stand¬ 
alone machines was out of the question. 
Kittle considered both NetWare Access 
Server and J&L’s Chatterbox before 
settling on Cubix. “The pricing on the 
Access Server was what hurt me. The 
Cubix boards were more practical. I 
didn’t have to worry about space and 
didn’t have to buy more network cards 
and maybe extra hub and cabling if I 
used the Chatterbox. I wanted maxi¬ 
mum punch for minimum dollar.” 

Kittle is waiting for Cubix to intro¬ 
duce a processor board with extended 
VGA so that his users can take advan¬ 
tage of medical journal illustrations. He 
acknowledges that transmission of these 
screens back to a remote host can take 
several minutes—even at 9600 bps—but 
says that doctors are willing to wait if it 
saves a trip to the library. 

Natural Gas Network 

Natural Gas Clearinghouse (NGC) de¬ 
pends on its Advanced Revelation data¬ 
base at its Houston headquarters to 
track the sale, purchase, and movement 
of natural gas. To accommodate users 
in the company’s Chicago, Denver, and 
Pittsburgh offices. Information Center 
Supervisor Warren Ashworth installed 
NetWare Access Server (NAS) on three 
33-MHz 386 systems. 

Up to 18 remote users connect to the 
280-MB database simultaneously via 
NGC’s wide-area network (WAN) or 
dial-up connections. Most users con¬ 
nect to the NAS machines through their 
local NetWare LAN. A Racal-Vadic or 
Symplex statistical multiplexer then ag¬ 
gregates and compresses session traffic 
and sends it over a 56,000-bps or 9600- 
bps leased line to the Houston office. 
The statistical multiplexer in Houston 


demultiplexes the traffic and routes it 
directly to the ports on one of the three 
NAS machines. Each NAS machine has 
five ports connected to the multiplexer; 
a sixth connects to a 9600-bps modem 
to allow dial-up connections. 

Novell claims that NAS supports up 
to 15 sessions, but this did not work 
with users running Advanced Revela¬ 
tion. “When you’re slicing that many 
sessions on one 386, NAS just isn’t very 
effective,” Ashworth says. He mini¬ 
mized the problem by assigning users to 
a specific NAS port and dividing the 
heaviest users among the three NAS 
machines. 

Having multiple servers improves 
performance and still takes less space 
than using a dedicated host PC for each 
remote user. They also make NAS less 
cost-effective. “We’re not able to fit as 
many sessions on one 386 as we would 
like,” Ashworth says, “but we’re able to 
get the same level of performance we 
had with our 12-MHz PCs running pc¬ 
Anywhere.” 

Ashworth is pleased overall with 
NAS and plans to add more servers to 
his growing network. Ultimately, he 
hopes to migrate the database to a less 
network-intensive client-server archi¬ 
tecture. Remote users could then launch 
the database directly through remote 
bridges rather than using a remote-con¬ 
trol product such as NAS. 

Internal Revenue Service 

The Internal Revenue Service’s south¬ 
east regional headquarters in Atlanta 
uses J&L’s Chatterbox 6000 to let re¬ 
mote users run a variety of applications 
from NetWare file servers. 

The NetWare 2.15 LAN has three 
Chatterbox 6000s, each with six 12- 
MHz 286 processors, that serve 30 re¬ 
mote users. Remote users run 9600-bps 
sessions through the Treasury Consoli¬ 
dated Data Network, a private X.25 
WAN, using Triton Technologies’ Co/ 
Session. 

Users in remote offices run a wide 
variety of applications on the LAN, in¬ 
cluding several database applications, 
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LANmaster IncomServ 2.10 


WordPerfect, dBase IV, and Lotus L2- 
3 S says Stephen L Foley, regional tele¬ 
communications specialist, Foley has 
fully automated establishing remote 
sessions; remote users don't even see 
Co/ Session menus, and Co/Session un¬ 
loads itself automatically when the work 
has been done. 

Foley started out using Novell's Net¬ 
Ware Communications Server, which 
supports inbound sessions using pcAny- 
where III and requires a dedicated PC 
for each session, “We got tired of stack¬ 
ing up PCs for people to connect to, M 
Foley says, “The Chatterbox puts 
everything in one box," 

For the most part, Foley is satisfied 
with performance, “The average re¬ 
sponse time is about what you f d get if 
you were running an old 8088 PC," he 
says, “The CGA graphics take about 
twice as long as they would on an 8088, 
but we do very little with graphics, 1 ' 

Foley sees several advantages to the 
Chatterbox versus NAS. “We felt that it 
was better to have a dedicated processor 
for each user. When you're sharing a 
processor with NAS and a process locks 
up, you have to reboot the entire serv¬ 
er.” With the Chatterbox, Foley can re¬ 
set individual processors. The Chatter¬ 
box is also network operating-system 
independent, while NAS supports only 
NetWare LANs. 

Remote users could run some appli¬ 
cations on their own PCs, but centraliz¬ 
ing the applications provides for better 
control, Foley says, because many re¬ 
mote users are computer novices. Since 
the sessions run over a private WAN, 
Foley doesn't incur any extra cost to 
keep users on-line. Still, Foley sees the 
current setup as transitional. “This is 
an interim solution until we can develop 
a more robust distributed processing 
environment. 1 * 


Sharon Fisher is a San Francisco-based 
freelance writer specializing in data 
communications, You can reach her on 
CompuServe as 76012,1147 , on the In¬ 
ternet as slf@well.sf.ca.us, and on BIX 
as "sharonfisher.** 



I ncomServ is a Desqview-based multi¬ 
tasking environment that gives several 
remote users virtual sessions and access 
to expanded memory on a local 386- 
based host system. The four-user pack¬ 
age, which contains Desqview, QEMM, 
a multiport serial card, and LANmas¬ 
ter 1 s host and remote software, costs 
$2999. 

Unlike the other products reviewed, 
IncomServ does not provide each dial-in 
user with a unique NetWare log-in. In¬ 
stead, the host system has a single log-in 
that all dial-in users must share. There¬ 
fore, users calling into an IncomServ 
host all have common access rights to 
network servers. This approach makes 
IncomServ more flexible than other 
products. It's not NetWare specific and 
should work with any LAN. However, 
security becomes impossible to manage 
if you need to have remote users with 
broad network privileges. 

Remote users dial into the IncomServ 
host using IncomReach remote-control 
software. I had some problems getting 
IncomReach to work with our test Telebit 
modems, and the software allows for 


only minimal reconfigura¬ 
tion. LANmaster said that it 
was aware of some compat¬ 
ibility problems with Telebit 
modems, I wouldn't recom¬ 
mend using IncomReach with 
anything other than a true 
Hayes modem. 

Once the remote users con¬ 
nect, they see a log-in menu 
that requests an ID and pass¬ 
word, followed by a utilities 
menu for file transfers and a 
preconfigured menu of appli¬ 
cations that the network ad¬ 
ministrator has made avail¬ 
able. All interaction between remote 
users and applications goes through this 
menuing system unless the administrator 
makes DOS itself a menu option. 

The menu system may make Incom¬ 
Serv easier for occasional users, but it 
takes up a sizable chunk of memory in 
each session. You can free up some mem¬ 
ory by using QEMM to load programs 
and device drivers into upper memory. 
LANmaster recommends that you use a 
CGA video adapter in the host system 
and make the upper video memory-ad¬ 
dress space available to QEMM. 

IncomServ delivered excellent perfor¬ 
mance for a single user. Performance 
dropped quickly as I added sessions but 
was still acceptable with three users run¬ 
ning. Unfortunately, IncomServ tended 
to crash when I added a fourth user even 
though the host system's 4 MB of RAM 
satisfied IncomServ *s minimum mem¬ 
ory requirement. Problems ranged from 
locking up the entire host to execution 
errors with error messages from the In¬ 
comServ software. Overall, I found In¬ 
comServ too unsteady to count on with 
more than three simultaneous sessions. 


Novell NetWare Access Server 1.01 



N ovell's answer to the 
problem of remote access 
is NetWare Access Server, a 
Desqview-based software 
product that uses a 386 com¬ 
puter as a host for up to 15 re¬ 
mote sessions, NAS, which 
includes remote-control soft¬ 
ware for both PCs and Macs, 
costs $1995. To accommo¬ 
date four users, you* 11 also 
need to install Novell's four- 
port WNIM+ board ($895) 
in your host system, NAS in¬ 
cludes all the server software. 
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RESEARCH CORR 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes 


Doesn't Look Like IBM 


Hugged, Modular Construction 
Excellent Air Flow & Cooling 


Optional Card Cage Fan 
Designed to meet FCC 


204 Watt Supply, UL Recognized 


145W & 85W also available 


Reasonably Priced 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 

TELEX 5106012830 (INTEGRAND UD) 
FAX 209/651-1353 

We accept Bank Amerlcard/VISA and MasterCard 

IBM, PC, XT, AT trademarks of Internationa! Business Machtnes. 
Drives and computer boards not included, 


Rack & Desk 
PC/AT Chassis 


Passive 
Backplanes 


Integrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices competi¬ 
tive with imports. Why settle for less 7 


Rack & Cask Models 
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remote-control software, and a new ver¬ 
sion of IPX. OBJ that allows the access 
server to handle multiple log-ins from a 
single IPX address, 

Novell was finishing an update to ver¬ 
sion 1,01 as I prepared this review. The 
new version, which should be out by the 
time you read this, will provide support 
for third-party serial cards and make 
available another 80 KB of conventional 
memory. 

I booted the NAS machine from a 
floppy disk on my 25-MHz 386 host sys¬ 
tem. The ideal machine for NAS is a 
high-powered 386 or 486 with a floppy 
disk drive, CGA, and lots of memory. 
Novell recommends at least 1 MB plus 
750 KB for each user; you 11 need more if 
you run expanded-memory applications. 
As with LANmaster's IncomServ, youll 
want to make as much high memory 
available as you possibly can. 

The NAS host has a console interface 
that lets the network administrator con¬ 
figure access server parameters, view 
sessions on the host, and reset sessions. 
Sessions don't exist before users dial in t 
so there is no waste of clock cycles or 
RAM on unused sessions. When a user 
connects, NAS starts up a session and 
hands control over to the remote user by 
firing up ANYWNAS, a bundled ver¬ 
sion of the host component of pc Any¬ 
where m. 

Remote users run the bundled Qn- 


LAN/FC software (pcAnywhere III); re¬ 
mote Macs use GnLAN/Mac. OnLAN/ 
Mac maps the Mac keyboard to the PC 
keyboard in an intuitive fashion and han¬ 
dles eut-and-paste operations between 
the local Mac and the remote session. I 
ran it successfully with a beta version of 
System 7.0. OnLAN/Mac also features 
color screen emulation, which, although 
attractive, is harder to read than mono¬ 
chrome mode. 

When remote users make a connec¬ 
tion, they see a greeting message, fol¬ 
lowed by a NetWare log-in prompt. Users 
log into the server using NetWare user 
IDs and passwords. If the log-in process 
fails, NAS breaks the connection. You 
can configure NAS to restrict access only 
to NetWare accounts that have pass¬ 
words. This clean, simple interface be¬ 
tween remote user and network is one of 
NAS's strong points. 

NAS is fast with one user connected 
but slows down predictably as you add to 
the load. Novell claims NAS is usable 
with up to eight users, but the limit was 
closer to four on our test 386 system, 
NAS was dependable when running 
dean applications, but ill-behaved appli¬ 
cations can bring down all the sessions 
on the server. If you intend to run stan¬ 
dard, well-behaved applications, NAS's 
stable operation, good console utilities, 
and good user interface make it a worth¬ 
while solution. 


The Software Link PC-MOS 4.1 
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L ike 386/Multi Ware, PC-MOS is a 
multitasking, multiuser operating 
system that lets several users establish 
computing sessions on a single 386 or 
486 host system, PC-MOS Gateway of¬ 
fers PC-MOS clients access to NetWare. 
Each client can connect to the PC-MOS 
host and then establish its own log-in on a 
NetWare LAN, 

Unlike MultiWare and Desqview, 


which run on top of DOS, PC- 
MOS is a complete operating 
system in itself. Although 
PC-MOS is designed to be 
DOS-like to both applications 
and users, the operating-sys¬ 
tem commands are somewhat 
different, and, according to 
The Software Link, some ap¬ 
plications may not run prop¬ 
erly without modification. 
Most DOS applications, in¬ 
cluding those that require ex¬ 
panded memory, will run 
without problems. The appli¬ 
cations that I used over the 
course of this review, including Xy- 
Write, FoxPro, dBase, Quattro Pro, and 
Lugaru's Epsilon editor, all worked 
fine. 

Once PC-MOS is installed, any user 
can add tasks and switch among them 
with relative ease. You can assign each 
task a security level, serial port, and ter¬ 
minal type, and you can view remote 
tasks with a host task that has sufficient 
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IBM and AS/400 are rceislcrcd trademarks of International Business Machines, 


Dll/VCIt ^ y° u as k a lot from your 
IIUWIEU* line printers, you’ll like 

DuraLine. It’s a workhorse, built for the long-haul. 
Ask any owner! Plus we back you up with a one 
year warranty. And nationwide on-site service by 
NCR,” or convenient Factory Express Service. 


P H At 240 lines-per-minute, DuraLine 
IN) I • finishes your high volume printing 
jobs fast! Spreadsheets, reports, multi-part forms. 
DuraLine prints them all... fast! And its hushed 
operation lets you put it right at your fingertips, 
convenient for multiple users. 


I am Tm if u DuraLine is tou § h 

LAN a lwUytl« enough to handle 
LAN workloads. Connect DuraLine to your server 
or workstation, or mount your preferred interface 
safely inside the printer and connect directly to the 
wire. Special DuraLine models for IBM System 
3X, AS/400, and 3270 environments. 

DuraLine is the workhorse you’ve been looking 
for. Call today for the name of a reseller near you. 


800-468-8788 

For GSA Pricing: 800-633-9433 



E 9922 Montgomery Drive, Suite #6 
Spokane, WA 99206-4199 


Call me I'm Interested, 
circle 323 an Inquiry Card* 
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security privileges. However* no task 
can have a larger memory partition than 
the initial start-up task. To boost each 
task's memory, you need to tune mem¬ 
ory allocations within the first mega¬ 
byte, just as you would with QEMM and 
Desqview. 

Remote users run PCEmuLink, The 
Software Link's terminal emulation 
package for PCs. PCEmuLink is tricky 
to set up* but once installed it's easy to 
automate. A third software package, PC- 
MOS Gateway 2.3, connects PC-MOS 
clients to a NetWare LAN. PC-MOS 
Gateway consists of several device driv¬ 
ers, a new version of IPX.OBJ, and an 
executable program called MOSNET. 
Most of the installation process involves 
creating a version of IPX that can install 
as a PC-MOS device driver. Installing 
the network software in this way allows 
all the memory partitions to share a phys¬ 
ical connection to the network. 

To connect to the NetWare LAN, re¬ 
mote users dial into the PC-MOS host 
using PCEmuLink. Depending on secu¬ 
rity levels, PC-MOS may require a user 
ID and password. Next, users launch the 
MOSNET program to connect to the 


server; MOSNET has the same effect as 
running a DOS shell like NET3. Each 
task can log into and out of the server as 
required, and each task has a separate 
NetWare log-in. 

I found PC-MOS a reliable, if some¬ 
what sluggish, solution for connecting 
remote users to NetWare. But at $595 for 
five users plus $295 for PC-MOS Gate¬ 


way, it's the least expensive solution I 
tested. Because PC-MOS is not DOS- 
based, remote users could run into com¬ 
patibility problems in environments 
where they're running a wide variety of 
applications. In most cases, where re¬ 
mote users will run just a few applica¬ 
tions, PC-MOS is a good, low-cost alter¬ 
native. 


T elebit ACS's way of pro¬ 
viding remote connectiv¬ 
ity is unique. The product 
(formerly PACS Plus from 
ParaData) is a software pack¬ 
age that centralizes asynchro¬ 
nous connections on one PC 
and then redirects remote- 
control sessions to available 
PCs across the network. The 
modems, pooled at a local 
communications server, work 
with both dial-in and dial-out 
sessions. Telebit ACS dynam¬ 
ically allocates modems be¬ 
tween inbound and outbound 


Telebit ACS 2.20 
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Attention U.S. BYTE Subscribers 


Watch for the next BYTE DECK mailing that 
will be arriving in your mailbox soon! 

Use this as a fast, convenient tool to purchase 
computer products and services. It’s loaded with 
essential hardware and software products that you 
should be aware of when making your buying 
decisions.. .and it’s absolutely FREE! j 

If you have a computer product or service, and 
would like to reach 275,000 influential BYTE 
magazine subscribers, please give Ed Ware a call 
today at (603) 924-2596. 

EVTE 

pirn 



Here's what a BYTE Deck advertiser has to say: 

* 'Ten years ago we advertised in the very first BYTE Deck—the number of sales 
leads we received was enormous! The BYTE Deck was so successful for us, that we 
have continued to use it over the past ten years! 



Lisa Tarpoff, Marketing Manager, Heath Company, Benton Harbor, MI 
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HOW WE TOOK A BRIGHT IDEA 
AND MADE IT EVEN BRIGHTER 


When you compare Reply’s™ fully compatible sys¬ 
tems with similar IBM® PS/2® systems, the differences 
are illuminating. The fact is, our Reply provides more 
features, better performance and greater flexibility 
Take for instance our brighter modular system 
design with 5BY5™ architecture (5 slots, 5 bays), user- 
upgradeable TurboProcessor™ modules and 
1024 x 768 integrated video-all in the same 
small footprint as the IBM Model 70. 

What’s more, our partnerships with 
technology leaders like IBM, Chips and 
Technologies® Conner Peripheral* 



ANALYST’S 

CHOICE 





and Microsoft® mean we offer unmatched 
product compatibility And what’s truly 
bright is our systems are fully upgradeable 
from 386SX™ through i486™ 

Plus, with IBM OEM agreements, Reply 
integrates up to 50% actual IBM hardware and software 
options at the factory. Further proof of Reply’s 
overall quality and full PS/2 compatibility. 

So if you’re looking for PS/2 compatibles with 
the look, feel and quality you expect from IBM— 
at prices that are equally radiant—discover a 
$ iBfw brighter shade of blue from Reply 


Reply >BY3 and TurboProcessor are rrademarta of RepEy Corporation IBM and PS/2 are registered TnnJemarks of Entemattonal Business Machines Corporation. 
Al! other trademarks and registered trademarks are die property of their respective companies. 
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sessions. For processing power, Telebit 
ACS relies on idle processors (i.e., other 
workstations) on the LAN. The eight- 
user version, the smallest configuration 
Telebit sells, costs $3995. 

Telebit ACS requires that you dedicate 
a workstation as the communication 
server. An intelligent multiport serial 
card handles I/O processing, so the host 
machine can be a slow PC. But because 
the serial card requires access to low- 
memory addresses, you must install it in 
a workstation that has exactly 512 KB of 
RAM. 

The communication server boots up 
and launches Telebit ACS from the net¬ 
work. Initially, no processors are avail¬ 
able for remote control. You must make 
workstations available on the network by 
running the host software, which regis¬ 
ters each host machine with the commu¬ 
nications server. In this way, modems 
and host processors are available through 
the communications server in a many-to- 
many matching. As long as there is one 
free modem and one free processor, re¬ 
mote users will be able to connect. 

When remote users dial in (using a 
bundled copy of Remote2), Telebit ACS 
presents them with a list of available host 
machines. The names in the list are logi¬ 
cal assignments and can be configured 
for each workstation. Remote users will 
also have access to any local drives on the 
host, so host PCs should not contain any 
private data. 

Telebit’s management software allows 
you to view the status of sessions in prog¬ 
ress and gather communications statis¬ 


tics from the communication server’s 
console. A separate utility lets you run 
the console program from any worksta¬ 
tion on the LAN. 

Performance is completely dependent 
on the type of workstation that is avail¬ 
able for takeover. On our test LAN, four 
386SXes running Remote2 demonstrated 
excellent performance. But Remote2 and 
Telebit’s host TSR program together take 
up nearly 90 KB of RAM; with both 
these and the network driver loaded, 
memory can become quite scarce. You 
will certainly want to install memory 
management software if you are runni ng 
large applications. 

Telebit ACS requires that you have 
workstations on the network that you can 
afford to use for remote access. The cost 
comparison chart (see table 2) includes 
the price of four full workstations. How¬ 
ever, Telebit ACS is really designed to 
take advantage of idle workstations al¬ 
ready in place. The company says that 
most Telebit ACS users have batch files 
that automatically register a PC when the 
system logs off the network and unregis¬ 
ter it when a local user logs on. 

Telebit ACS is not appropriate for 
every environment. If your users have 
confidential data on workstations. Tele¬ 
bit ACS's pooling approach is probably 
going to meet with some resistance. 
However, if you have dial-out needs to 
match your dial-in requirements and are 
likely to have workstations available 
when remote users require them. Telebit 
ACS can be an efficient, cost-effective 
solution. 


Remote Picks 

Almost every product in this review per¬ 
formed well. Depending on your mix of 
performance and cost requirements, you 
probably could come up with several ex¬ 
cellent solutions from among the pack¬ 
ages presented here. 

Remote-access installations fall into 
two categories. The first is general-pur¬ 
pose, where users may run one of many 
applications. The second type is used 
primarily for a single program (e.g., 
software that updates a database). 

If you run a network where users are 
likely to run untested applications, or if 
you have no control over what users run, 
none of the software solutions is bullet¬ 
proof enough to meet your needs. In a 
general-purpose environment, only inde¬ 
pendent processors offer the session iso¬ 
lation needed to ensure reliability; that 
means added hardware. For these users, 
J&L’s Chatterbox 6000 has the most reli¬ 
able configuration, plus excellent speed. 

On the other hand, if your dial-in users 
will be running only one or a few appli¬ 
cations (as most probably will), a soft¬ 
ware solution can be safe and economi¬ 
cal. Of these, Novell’s NAS offers the 
best combination of management tools. It 
also ran reliably. And while it may seem 
like an unlikely candidate for running 
DOS applications on NetWare, PC-MOS 
is a fine alternative if low cost is a high 
priority. ■ 


Sieve Apiki is a testing editor for the 
BYTE Lab . You can reach him on BIX as 
"apiki." 


COMPANY INFORMATION 


Alloy Computer 
Products, Inc. 

(PC-SIave/286; 

386/MultiWare; 

386/Multi Node) 

165 Forest St. 
Marlborough, MA 01752 
(800) 544-7551 
(508) 481-8500 
fax: (508)481-7711 
Circle 1400 on Inquiry Card, 

Cubix Corp. 

(QL 3001; ComCube 
Station) 

2800 Lockheed Way 
Carson City, NV 89706 
(800) 829-0550 
(702) 883-7611 
fax: (702) 882-2407 
Circle 1401 on Inquiry Card, 


Evergreen Systems, Inc, 
(FlexComServer 100) 

120 Landing Court, Suite A 
Novato, CA 94945 
(415) 897-8888 
fax: (415) 897-6158 
Circle 1402 on Inquiry Cord* 

J&L Information Systems 

(Chatterbox 6000) 

9238 Deering Ave, 
Chatsworth, CA 91311 
(818) 709-1778 
fax: (818) 882-1424 

Circle 1403 on Inquiry Cord. 


LANm ester 
(IncomServ) 

1401 North 14th St. 

Temple, TX 76501 

(800)441-6189 

(817)771-2124 

fax: (817) 771-2379 

Circle 1404 on Inquiry Card. 

Novell, Inc. 

(NetWare Access Server) 
122 East 1700 South 
P.O. Box 5900 
Provo, UT 84606 

(800) 638-9273 

(801) 379-5900 

Circle 1405 on Inquiry Card* 


The Software Link, Inc. 

(PC-MOS; PC-MOS 
Gateway for 
Novell NetWare; 
PCEmuLink) 

3577 Parkway Lane 
Norcross, GA 30092 
(800) 766-5465 
(404) 448-5465 
fax: (404) 263-6474 
Circle 1406 on Inquiry Cord. 

Telebit Corp. 

(Telebit ACS) 

1315 Chesapeake Ter. 
Sunnyvale, CA 94089 
(800)835-3248 
(408) 734-4333 
fax: (408) 734-3333 
Circle 1407 on Inquiry Card. 
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How many computers do you 
see here? Three? Guess again. 

These platforms represent 
FIFTEEN new high-performance 
Northgate SPA systems! Every 
one of these systems is field 
upgradable to faster processing 
speeds by simply replacing one 
power module. It’s easy — you 
can even do it yourself! 

Northgate brings you this tech¬ 
nology for a fraction of the price 
others charge for upgrades. 
Skeptical? Look! 


Suppose you 
started out with 
a 386/25 MHz 
system. This 
module delivers 
that power and performance in 
your choice of SUmLine™, Elegance 
Desktop or Elegance Vertical 
Power Platforms, Want to Upgrade 
in the future? Well buy your 
25 MHz module back and send 
you the more powerful upgrade 
module. Every power module has 
64K RAM cache includedall 
for an unbeatable price! 



module and ONLY 


$34900 



Upgrade to 386/40: 
send us your 386/25 
module and ONLY. 


554900 



Upgrade to 486SX/20: 

send us your 386/25 A flflfl 

module and ONLY.®/4y UU 



Upgrade to 486/33; 
send us your 386/33 
module and ONLY. 
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Here's How Scalable Processing 
Architecture (SPA") Works! 

The challenge facing our R&D department 
was: Create a total system concept that 
makes on-site upgrading fast and affordable 
while maintaining award-winning Northgatc 
performance. 

Northgatc did it! Our engineers designed 
the SPA Main System Board (see photo) 
with a slot where one of five power mod¬ 
ules — including cache and coprocessor 
socket — easily plug$ in. 64K cache 
standard (256K optional). 

A proprietary Cache Management Chip 
on the Main System Board senses what 
processor is on the module and automati¬ 
cally lets all the other parts know who's in 
control. Plug in the power module, Tire It up" 
and thrill to the new' performance. Incred¬ 
ible? You bet it is! Your data remains intact. 


Never before has the computer world 
been presented with the options, flexi¬ 
bility and economies of Scalable Processing 
Architecture, It’s a Northgatc original, 
developed to meet the wants and needs of 
computer users like you. 

SPA eliminates your future equipment 
concerns. And secures the value of your 
investment. Want to equip your depart¬ 
ment with lower cost 386 systems with an 
eye toward moving into 486 processing in 
a year or so? SPA is your only low cost, 
high performance answer. 

Three Platforms, five Power Modules 
*.. fifteen systems in all! Northgate 
has an SPA system to meet every applica¬ 
tion. Start by selecting the platform you 
need. Space-saving Slimline, full size 


Elegance Desktop, or for use as a file 
server choose tire Elegance Vertical 
Power platform. All three accept any of 
the five power modules: 386/25, 33, 40, 
486SX/20 and 486/33 MHz. 

100% field upgradable... dollars 
back, too! Some others make you send 
your system back for upgrading. What a 
time waster! Northgate SPA systems can 
be upgraded right in your office or home. 
You can even do it yourself w ith just a 
screwdriver (detailed instructions pro¬ 
vided). Want a coach? Call Northgate Tech 
Support any time day or night, (We’re here 
24 hours a day, 7 days a week,) One of 
our experts will guide you through it. 
Phone call and service are free! And 
anytime you upgrade , well pay you real 
dollars for your old module! 




N orthgate is here to serve you all day, 
every day! You get industry-leading tech 
support, full parts/labor warranties — 
one year on systems, five years on OmniKeys. 
And our free overnight shipment of replacement 
parts policy. Now... 5000 technicians out of 
400 locations nationw ide are on call to service 
Northgate systems — FREE for one year! 

Northgate takes the risk out of buying 
direct — 30 day No Risk Trial! Well custom 
configure your SlimLine or Elegance SPA. Use 
it for 30 days. If you have even a shadow of 
doubt about your purchase, w r e11 buy it back for 
every penny you paid. No questions asked! 

Call today and we’ll help you select the 
Northgate SPA platform and processor option 
that best meets your needs: 386/25,33 & 


Compare Northgate’s 386/33 
To 486/33 Upgrade Price 
With ALR, AST and Dell! 

Northgate Upgrade Price: $999.00! 
That’s right. You can soar all the way 
from a 386/33 to a 486/33 for only 
$999.00 with processor trade in.t Now 
lets take a look at w hat the other guys 
charge. Ready for an eye-opener? 

AST Suggested Retail AFTER 
Processor Trade In $3695.00! 
Sounds a little pricey doesn’t it? But 
that’s the figure AST tells their dealers 
they should charge to upgrade a 386/33 
with 2MB of memory to a 486/33 with 
4MB of RAM. Over THREE AND A 



HALF TIMES Northgates price! 

ALR Suggested Retail $2495! Want to 
make an ALR 386/33 into a 486/33 
Business VEISA? You can get a piggv-back 
module that will take you there, but its 
not cheap. An ALR dealer will charge you 
up to $2495.00 for the favor. TWO AND 
A HALF TIMES Northgates price! 

DELL $1999.00! Their sales reps 
w ill tell you “there’s a lot of value here at 
Dell." It doesn’t show in their prices. 
You’ll fork over $1999.00 to upgrade a 
Dell 386/33 to a 486/33. If you paid the 
$299.00 they charge for 32K cache in 
your Model 325P, kiss it goodbye! Dell’s 
486/33 has NO external cache memory 
capability and they won’t buy back the 
module or the now worthless cache card! 
And these guys made a big to-do over 
Compaq’s high prices! 


Two Main System 
Boards... Three Cabinet 
Styles... Five Power Modules. 
Northgate Gives You The Choice 
Of 15 Upgradable New Systems! 


40 MHz, 486SX/20 or 486/33 MHz in Slim- 
Line, Elegance Desktop or Elegance Vertical 
Power cases. Add hard drives — 40MB to 
1.2GB. Monitor options include 14" VGA 
Mono or Color, 14" SVGA, 16"NanaoSVGA, 
19" NEC SVGA. Get more RAM, extra floppies, 
a modem, a fax card and more. And every 
system gives you an affordable upgrade path. 
You just cant make a mistake with Northgate! 


Now Compatible 
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• 2MB of RAM on motherboard; expandable to 
32MB 
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• MS-DOS 3.3,4.01 or 5.0 and GW-BASIC installed 
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• Microsoft® Windows™ and mouse 
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• 64K SRAM read/write-back cache 

• 1.44MB 3.5" floppy disk drive (1.2MB 5.25"optional) 

• 16-bit SVGA adapter 

• Desktop Case with 200 watt power supply and 
room for three exposed and two internal half-height 
devices; OR Vertical Power Case with 220 WTitt 
power supply and room for three exposed and four 
internal system half-height dev ices 

• 8 expansion slots 

• One parallel and two serial ports 

• Intel and Weitek math coprocessor support 

• OmniKcv keyboard 

• MS-DOS 3.3,4.01 or 5.0 and GW-BASIC installed 

• QA Plus Diagnostic and utility software 

• Microsoft® Windows™ and mouse 

• FCC Class B certified 
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HARDWARE 


Five New SPARC-Based 
Workstations Compete with Sun 

TOM YAGER 


S un Microsystems started the SPARC 
revolution with its own systems, so 
it’s no surprise that the first batch 
of non-Sun SPARC systems are showing 
up with nearly identical features. The 
SPARC chip is a processor developed by 
Sun that promises to become a standard 
processor commodity for Unix, just as 
Intel’s 80x86 processors have in the DOS 
world. 

To compare how well the so-called 
SPARC clones perform, I selected a rep¬ 
resentative set of SPARC systems, based 
mostly on their availability. The group 
included systems from Solboume Com¬ 
puter, Opus Systems, CompuAdd, Mars 
Microsystems, and RDI Computer. Each 
system was hooked into the BYTE Unix 
Lab’s network and was run with a variety 
of system and applications software. The 
new BYTE Unix benchmarks were run 
as well (for details, see the text box 
“BYTE Updates Unix Benchmarks” on 
page 213). 

A SPARC-compliant workstation can 
be expected to include a SCSI port, an 
Ethernet port, two serial ports, audio 
I/O, an integrated mouse, and a Sun- 
style keyboard. The typical display is 
either monochrome or 1152- by 900- 
pixel, 256-color graphics. A high-den- 
sity, 314-inch floppy disk drive is also 
standard. 

Peripheral devices are connected ex¬ 
ternally to the SCSI bus or internally via 
Sun’s SBus. SBus cards are smaller than 
postcards and generally have no DIP 
switches or jumpers to set. Unlike the 
ISA bus, the SBus doesn’t require you to 
know anything about the board’s inter¬ 
rupt vector, port number, or memory- 
buffer address; SBus boards are “plug 
and play,” mostly configuring them¬ 
selves into your system. If special drivers 


are required, you can load them dynami¬ 
cally into SunOS without rebuilding the 
Unix kernel. 

The Solboume S4000 

Solbourne Computer has more experi¬ 
ence with SPARC-compatible systems 
than anyone besides Sun. The review unit 
I tested was pretty well decked out: It 
came with a 16-inch color monitor, 40 
megabytes of memory, and two 200-MB 
floppy disk drives. The price of this con¬ 
figuration is $20,095. The S4000 is 
unique among the systems I reviewed due 
to its maximum memory capacity: With 
an expansion card, the S4000 can be 
taken to 104 MB. 

The value that Solbourne adds to the 
base SPARC configuration is significant 
and comes in three forms: software, ac¬ 
celerated graphics, and file I/O perfor¬ 
mance. Solbourne’s port of SunOS re¬ 
lease 4.0 includes all the pieces licensed 
by Sun (and discussed above) plus some 
extras that Solbourne throws in, giving 
the S4000 an edge over some other 
SPARC systems. Release 4.0 is a couple 
of releases behind Sun and can cause 
minor compatibility problems with appli¬ 
cations built with 4.1 or higher libraries. 

Solbourne’s OS/MP 4.0 (MP refers to 
Solbourne’s multiprocessing extensions, 
not used in the S4000) is most notably 
augmented with the inclusion of Sol¬ 
bourne’s own X Window System server 
and accompanying tools. The X server it¬ 
self (based on X Window 11 release 4) is 
remarkable only in that it’s included with 
the S4000. More thrilling by far is Sol¬ 
bourne’s swm window manager. In a sin¬ 
gle application, Solbourne has managed 
to build in both OSF/Motif and Open 
Look behavior. The behavior is user-con¬ 
figurable, and the emulation is quite 



good. In addition, swm offers a virtual 
desktop—a logical screen that can be 
many times larger than the physical dis¬ 
play. To move the physical screen to a 
different area on the logical screen, you 
simply move a dotted-line box around in 
a special window. The window provides 
a bird’s-eye view of the logical screen, 
complete with window positions and 
sizes marked by properly scaled rectan¬ 
gles. Nice. 

To accompany swm—and, presumably, 
to offset Sun’s own DeskSet tools for 
OpenWindows—Solbourne provides a 
number of graphical front-end applica¬ 
tions to frequently used programs: de¬ 
bugging, revision control, appointment 
scheduling, file management, E-mail, 
Usenet news reading, message sending, 
and X Window font editing and window 
property querying. Tools like these 
make life easier for those who, like me, 
live with their workstations throughout 
the entire workday. 

Finally, Solbourne makes its standard 
software offering complete with its Ob¬ 
ject Interface toolkit. This C++ class 
library lets developers write graphical 
applications that are GUI independent. 
Presently, OSF/Motif and Open Look in¬ 
terfaces are supported. It’s a little ironic 
that the toolkit is standard but a C++ 
compiler is not. 

On the performance side, the S4000 
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again distinguishes itself by including, as 
standard, enhancements to color graph- 
ics and file I/O. The color configuration 
includes an accelerated graphics card 
that speeds X Window and SunView per¬ 
formance noticeably. I will not try to 
quantify that improvement (X Window 
benchmarking tends to be unpredict¬ 
able), but it easily outclasses the typical 
SBus color frame-buffer boards. 

The S4000 also earned my admiration 
for its file I/O performance. Solbourne’s 
claim to fame is as a vendor of high¬ 
speed servers, and the company quietly 
borrowed some of that fast I/O technol¬ 
ogy for the S4Q00. The performance 
numbers were so good that I think this 
machine qualifies not only as a graphics 
workstation, but as a file server as well. 
An S4000 with a string of external SCSI 
devices (the case has only enough room 
for two 3^-inch drives) would make a 
formidable and supremely affordable file 
server. For installations that can’t afford 
a stand-alone file server, the S4000 is an 
excellent choice; you can use a single sys¬ 
tem as a desktop unit and as a file server 
for a reasonably sized cluster of systems. 

The Opus Personal Mainframe 5000 

Opus Systems has made a name for itself 
by providing upgrade kits that give your 
PC the speed of more powerful com¬ 
puters. The PM 5000 (although Personal 


Mainframe is a slight overstatement) is 
Opus’s first SPARC-compatible system. 
Packaged in the familiar, tall pizza box, 
the PM 5000 is a Sparcstation-1 design: 
three SBus slots, room for 64 MB of 
SIMM memory, and the typical SPARC 
system array of 1/0 devices and ports. 
Opus manufactures its own system board 
and does its own operating-system devel¬ 
opment, giving it a Sol bourne-I ike edge 
over some of its competition. 

The review configuration was a PM 
5000 with 16 MB of memory, a 207-MB 
hard disk drive, a 150-MB internal tape 
drive, and a 19-inch color monitor. The 
price for this configuration is $12,995. 
Opus's SunOS-compatible operating sys¬ 
tem , OpusOS, is a port of SunOS 4.1, en¬ 
suring a high level of compatibility with 
even the most recent applications. Opus 
also offers an X Window plus OSF/Motif 
GUI product and plans to provide Sun’s 
Open Windows 2.0 as soon as SunSoft 
makes it available. Opus’s software, like 
the others, lacks Sun and Solboume tools 
and enhancements (e.g., the graphical 
debugger and mail tool). 

The unique range of hardware options 
available, however, makes the Opus of¬ 
fering special. You can purchase the PM 
500Q’s motherboard, called the Opus 
Engine, separately. (More than a dozen 
companies plan to release SPARC sys¬ 
tems based on Opus’s motherboard.) 


BYTE 

■ WHAT SPARC-BASED 
WORKSTATIONS ARE 

Fqs^ inexpensive Unix 
workstations that are compatible 
with Sun Microsystems' SPARC 
RISC systems, 

■ LIKES 

Plenty of variety in standard 
features and packaging, while still 
remaining true to 5PARC's 
promise of binary application 
compatibility. 

■ DISLIKES 

A couple of systems showed great 
potential that wasn't fully realized 
at the time of the review. The RDI 
BriteLite portable SPARC system 
performed as promised, but with 
an LCD screen too small to run 
many commercial Unix 
applications without frustration. 
The Mars Mariner 4i added DOS 
compatibility with a red 386 
processor and ISA bus but took 
away the SPARC-standard SBus. 

■ RECOMMENDATIONS 

The Solboume $4000 was the 
best system overall incorporating 
enhancements in file and graphics 
I/O performance and adding 
applications to the standard 
configuration. The CompuAdd 
SS-1 was the price leader, 
delivering excellent SPARC 
compatibility for a very 
competitive price. 

■ PRICE 

CompuAdd SS-1: $9695 
Mars Mariner 4i: $ 1 A, 110 
Opus Personal Mainframe 5000: 
$12,995 

RDI BriteLite: $10,800 
Solboume S4000: $20,095 



Opus also makes the PM 500, a com¬ 
plete SPARC system on a PC-compatible 
card (see photo 1). This card, installed in 
a PC-compatible system, allows DOS 
and SPARC applications to run side by 
side. You use hot keys to switch between 
Unix and DOS. The card has a SCSI con¬ 
troller on-board (for performance and 
compatibility, since you can’t use your 
PC’s hard disk for Unix), and it even 
includes two SBus slots for expansion 
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FIVE NEW SPARC-RASED WORKSTATIONS 


SPARC CLONES COMPARED 

Sol bourne 54000 
Opus PM 5000 
RDI BriteLite 
CompuAdd SS-1 
Mars Mariner 4i 
Sun Sparcstation IRC 


The Solbourne S4000 was a standout in the BYTE benchmark test results due to its performance in the Arithmetic and File Copy 
tests. For more details on the tests , see the text box 41 BYTE Updates Unix Benchmarks " at right. 
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Photo t: The Opus PM 500 is a complete 
SPARC system on a PC-compatible card . 


cards, (One can be occupied by a color 
frame-buffer board—not included as 
standard.) Opus also offers this card in¬ 
stalled in self-contained cases, ranging 
from a conveniently sized squat tower to 
a full-size tower case with lots of hard 
disk drive bays. 

Tve spent as much time with the Opus 
PM 5000 system as I’ve spent with the 
Sun Sparcstation IPC that is my main 
work system* For the several months I've 
had them, both have run around the clock 
without any involuntary downtime or 
data loss* The same may well be true of 
the other systems in this review, but it 
was the PM 5000's solid performance 
and reliability over that length of time 
that convinced me of SPARC's bright 
future. Opus's intimate knowledge of 
SPARC hardware and software gives it an 
edge in problem solving and product sup¬ 
port. The company would do well to beef 


up its stockpile of value-added software, 
but its variety of configuration options 
makes Opus Systems a serious contender 
in this category. 

The CompuAdd SS-1 

Of the systems l reviewed, the Com¬ 
puAdd SS-1 has the least added value* 
This system is very basic, with neither 
standard X software nor a set of produc¬ 
tivity-enhancing tools. The SS-Ts oper¬ 
ating system is the Opus SunOS 4.1 port. 
The review unit was shipped with 16 MB 
of memory, a 16-inch color display with 
a Trinitron monitor, and a 210-MB hard 
disk drive. At $9695, the price is the best 
of the lot. 

The SS-1 is probably typical of future 
SPARC-compatible systems: It provides 
basic SPARC functionality at a competi¬ 
tive price. Taken with the systems I re¬ 
viewed, it fares a little worse than the 
others because of its lack of added value* 
What CompuAdd brings to this party, 
however, is its marketing savvy and sup¬ 
port structure* CompuAdd has done well 
with its PC-compatible systems, mostly 
through direct sales to end users* 

The Mars Mariner 4i 

This company's name (Mars Microsys¬ 
tems) somehow makes you expect inter¬ 
esting things, and the Mariner 4i deliv¬ 
ers, As with the Solbourne S4000, the 
4i’s added value is plentiful and obvious. 
Unfortunately, though, some of this 
added value limits the machine's com¬ 
patibility with other SPARC systems* 


The heart of the 4i'a unique hardware 
is something familiar to many BYTE 
readers: an ISA bus. It's not just an orna¬ 
ment; everything in the 4i is built around 
the ISA bus, excluding the SPARC-stan- 
dard SBus. The great advantage to ISA 
is, ostensibly, the ability to plug in com¬ 
mon and inexpensive PC peripherals. Of 
course, using those peripherals is an¬ 
other matter. Unless someone (such as 
Mars) writes a driver for you, you 11 have 
to create your own. As for whether ISA- 
bus devices can get along with SPARC, 
the 4i makes a convincing case on its 
own: The disk drive controller is an 
Adaptec A HA-1542 ISA board—the 
most popular PC SCSI controller. 

The main reason for including an ISA 
bus in the 4i is this machine's dual-pur¬ 
pose architecture. Like Opus's PM 500 
plug-in card, the 4i can run both DOS 
and SunOS programs* DOS programs 
run in a VGA or Super VGA window, but 
only under SunView (for now)* An X 
version of the VGA window service is 
planned but was not available in time for 
this review. 

The 4i’s DOS-in-a-window runs on an 
optional 386 coprocessor board, sup¬ 
porting even protected-mode programs. 
I ran Windows 3.0 and a number of other 
DOS programs to test the system's DOS 
compatibility* Because of the system's 
ISA bus, real VGA, and real 386, I en¬ 
countered only minor problems with cer¬ 
tain software that tried to take direct con¬ 
trol of one of the PC-specific devices 
(e.g*, the keyboard or the mouse). The 
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FIVE NEW SPARC-BASED WORKSTATIONS 


BYTE Updates Unix Benchmarks 

Ben Smith 


T he BYTE Unix benchmarks that 
we published in March 1990 in 
an article by that name were ex¬ 
pected to fill our needs for sev¬ 
eral years. In only a few months, we 
began to see that Unix workstation per¬ 
formance was going to make our bench¬ 
mark design questionable. The flaw was 
that the benchmarks timed a fixed num¬ 
ber of loops; if there were too few loops, 
the duration of the test was too short to 
be reliably timed. Perhaps we could 
have increased the number of loops and 
been safe for another few years. But 
when the IBM RISC System/6000 pro¬ 
duced results in the hundredths of sec¬ 
onds, it became obvious that we needed 
to redesign our benchmarks. 

Now the work on version 3 is com¬ 
plete. The new design increases preci¬ 
sion on faster workstations, because we 
turned the measurement upside down: 
Instead of counting the time to execute a 
fixed number of loops, we now count 


loops executed in a fixed period of time. 
The results are then massaged into eas¬ 
ily digested numbers: loops per second 
and loops per minute. 

Because this marks a drastic change 
in the testing methodology, these new 
benchmarks mean new baselines and 
indexes. We took advantage of the op¬ 
portunity by ringing in a baseline sys¬ 
tem that more accurately represents the 
state of the Unix market: the Sun Spare- 
station IPC. So every Unix benchmark 
table or graph you see will have its base¬ 
line index generated by a 25-MHz, LSI 
logic-based SPARC system with 24 
megabytes of memory. 

We also changed the benchmark tests 
that are used to generate the new index: 

• Double-precision arithmetic 

• Dhrystone 2 without register variables 

• Spawning a process (execl()) 

• File copy throughput in 5 seconds 

• Pipe-based context switching 


• The shell script with eight concurrent 

scripts running 

Instead of just summing up the index¬ 
es of each test to get the overall index, 
we use the average. This means that the 
baseline value is 1 instead of 6 (a bit eas¬ 
ier to compare). Remember to take the 
overall index with a barrel of salt. Al¬ 
though it’s tempting to view an overall 
index of 3 as meaning “three times the 
performance of the baseline,” it doesn’t 
mean that at all. You need to look at the 
individual test results to understand a 
system’s performance characteristics. 

The benchmarks are freely available 
from BIX and on the Usenet. Thanks to 
the many users who sent suggestions for 
version 2, we all have a much better set 
of tools for benchmarking Unix systems. 


Ben Smith is a BYTE technical edi¬ 
tor. He can be contacted on BIX as 
“ bensmith . ” 


well-behaved applications worked just 
fine and with the performance one ex¬ 
pects from a 386. 

There is significant potential here, as 
with the Opus PM 500, for applications 
that run under Windows or some other 
familiar PC interface while calling on 
the more powerful SPARC CPU to get 
the job done. However, if you have ex¬ 
pensive caches of DOS software, you can 
more immediately move up to SPARC 
power without cutting your ties to the 
older technology. 

The Unix side of the 4i is much like 
that of the other systems. It runs on a 25- 
MHz Cypress CPU. The review unit was 
shipped with 16 MB of memory, a 207- 
MB hard disk drive, a 150-MB internal 
tape drive, and a 19-inch color monitor. 
The system’s operating system is Ta¬ 
tung’s port of SunOS 4.0, subject to the 
same minor compatibility problems as 
those of the Solbourne system. At review 
time, Mars had no shipping X port, but 
one is promised. 

The 4i is the only system in this group 
about which I have serious misgivings. 
There are already dozens of SBus expan¬ 


sion boards, and the size and the ease of 
installation of these boards is part of 
SPARC’s formula for success. I can un¬ 
derstand making the ISA bus available, 
but not at the expense of the SPARC-stan- 
dard SBus. 

To its credit, however, the 4i is an in¬ 
novative design. I’d add SBus to it, but 
even in its current state, it will be a ma¬ 
chine to watch. Perhaps its DOS com¬ 
patibility will help pull in some nervous 
PC users. 

TheRDIBriteLite 

Even for people who don’t need them, 
miniature systems seem to attract an in¬ 
credible amount of attention. People have 
been waiting for RDI Computer’s prod¬ 
uct to appear. Now that I’ve had a chance 
to see it, the most significant comment I 
can make is, “They did it.” 

This is no laptop. It out-hefts the for¬ 
midable Mac Portable for weight and 
awkwardness. What the BriteLite has is 
compatibility. I’d rate it more compatible 
with the Sun IPC than any other system 
here, because the BriteLite uses a real 
Sun IPC motherboard. RDI packaged 


this 25-MHz system into a case with a 
flip-up LCD screen, a 120-MB hard disk 
drive, 8 MB of memory, a downsized 
keyboard (still with all of Sun’s special 
keys), and a 2-hour battery. All the IPC’s 
original ports are available in the back of 
the machine (and there’s a pair of SBus 
slots inside). 

In the reviewed configuration, the 
BriteLite’s LCD screen has a resolution 
of 640 by 480 pixels. Since the Sun stan¬ 
dard is a 1152- by 900-pixel resolution, 
the BriteLite’s LCD screen can display 
roughly the upper-left quarter of the en¬ 
tire screen area. RDI supplied me with a 
floppy disk that had a virtual screen han¬ 
dler on it. With that program, you can 
run programs that use the full Sun reso¬ 
lution, but scrolling is not automatic. 
Typing text in a window larger than the 
screen is an ordeal, at best. The BriteLite 
includes a connector for a Sun-compat¬ 
ible monitor that operates at full resolu¬ 
tion. But if you are going to have to plug 
in a monitor, why not simply carry Sun’s 
own IPC? 

I have seen the BriteLite with a full- 
resolution LCD screen at trade shows. 
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COMPANY INFORMATION 
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CompuAdd Corp. 

12303 Technology Blvd. 
Austin, TX 78727 
(800) 688-6380 
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Mars Microsystems, Inc. 
Stonewood Commons 
101 Bradford Rd. 

Wexford, PA 15090 
(412) 934-1040 
fax: (412) 934-1060 
Circle 1133 on Inquiry Card. 


but it wasn't shipping at the time of this 
review. Even with the magical scrolling 
software, I found the BriteLite’s 640- by 
480-pixel display unusable for any but 
the simplest activities. Virtually all Sun¬ 
OS programs expect the standard resolu¬ 
tion, and so do I. 

Salespeople, software developers, net¬ 
work troubleshooters, and others who 
need a SPARC system that can be set up 
and taken down in a hurry will benefit 
from the BriteLite, but I can’t recom¬ 
mend the unit with the smaller display. 
While 640 by 480 pixels may be fine for 
Microsoft Windows, it’s no match for X 
Window or even SunView. 

One last curiosity that RDI plans to re¬ 
lease in the future is Companion, a Mac¬ 
intosh emulator. RDI and Companion’s 
developer are still working out licensing 
details, but it will be a small thrill to sit 
at a Unix workstation and see a Mac 
screen pop up in a window. 

Nobody’s Perfect 

Every system I looked at had at least 
some warts, ranging in size from tiny to 
basketball-size. It’s common these days 
to pull out any Brand-X PC from its box 
and expect it to run every DOS program 
ever written. That’s a small wonder; PC 
vendors have had a decade to get it right. 
Considering the age of Sun’s SPARC li¬ 
censing program, I was mightily im¬ 
pressed by the quality of the best of these 
machines. 

Which machine is the best? The Sol- 
bourne S4000’s added value makes it, in 
some ways, a better machine than even 
the real thing (Sun). The file I/O perfor¬ 
mance suits this machine to file serving, 
and the accelerated graphics makes it a 
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Solbourne Computer, Inc. 
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perfect desktop graphics machine. I 
would like to see Solbourne do a SunOS 
4.1-compatible operating system, but 
that lack didn’t dampen my interest in the 
machine. 

The runner-up was a closer race, but I 
give second place to the Opus PM 5000. 
The offering of a PC add-in SPARC 
board figured into the decision; but 
mostly, I strongly believe that a company 
that develops its own hardware design 
and operating-system port is in a better 
position to serve its customers and react 
to changes. Opus’s technical-support 
staff breezed through every test I put it 
through. 

I cannot really recommend the RDI 
BriteLite with its 640- by 480-pixel reso¬ 
lution, although it is usable with a full- 
size display. It was the only portable 
SPARC system available at the time of 
this writing. 

The Mars Mariner 4i’s lack of an SBus 
is a disappointment. It may, however, 
satisfy those who need a high degree of 
DOS compatibility. 

The CompuAdd SS-1 basic SPARC 
system is just that: basic. That’s not a 
flaw, but when the market is defined by 
added value, a machine that is no more 
(and a little less) than other entries in the 
same category might get overlooked. 
CompuAdd’s track record in aggressive 
marketing, responsive support, and price 
competition may serve it well. I had no 
qualms about the quality of its product. ■ 


Tom Yager is a BYTE Lab technical edi¬ 
tor and author of Applications Program¬ 
ming with PC UNIX (Addison-Wesley, 
1991). He can be reached on BIX as 
“tyager. " 
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NDP Fortran-860, C-860 and C+ +860 


Microway NDP 860 Compilers make it easy to recompile your 
favorite mainframe. 80386 or PC applicaton for the 80860. The 
resulting code runs on our XTEND-860™ environment under 


The Microway Quadputer 
is the world's most pop¬ 
ular PC Transputer develop¬ 
ment environment. It can be 
purchased with two to four 
Transputers and one to four 
megabytes of RAM per proces¬ 
sor The Quadputer runs all the 
popular Transputer development 
software, all of which is available 
from Microway, It is compatible with 
our Monoputer™ which provides 1to16 
megabytes of RAM and a single TB00, 
our Videoputer™ which comes in VGA 
and higher resolution versions and is pow¬ 
ered by a memory mapped pair (T800 and 34010), and our 
Linkputer™ whose cross bar switching network can 
dynamically link up to 32 Transputers. Finally, all Microway 
Transputer products can be used with our Number Smasher- 
860 to provide out-of-this-world numeric performance! 


Number 
Smasher « 
860 ' 

The highest 
performance copro¬ 
cessor card to ever 
run in a PC, Number 
Smasher-860 delivers 
up to 80 million single 
precision floating point 
operations per second 
at 40 MHz and produces 
over 10 Linkpack mega¬ 
flops. The board comes 
standard with an ISA infer- 
*—~ two Transputer Link 
Maapiors that allow it to 
interface with a Microway 
Quadputer or Videoputer, your 
choice of our NDP Fortran, C 
or Pascal for the 80860, plus 8 
megabytes of high speed memory. 


Quadputer™ 


For more information, please call 508-746-7341. dos, Unix or Xenix. 


The World Leader in PC Numerics 

Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 
TEL 508.746-7341 • FAX 508-746-4678 

U K. - 32 High St., Kingston-Upon-Thames, 081-541-5466 • Italy 02-74.90.749 
Holland 40 R3R455 • Germany 069-75-2023 • .iaDan 81 3 222 0544 
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MOBY BRICK 

486 Power, 500 MB Hard Disk, 32 MB RAM. 

Now You Can Have It All—Wherever You Go! 





8:35 a.m. Drop the Brick into 
its Docking Terminal and 
everything is instantly 
connected. Since you're on the 
same computer you can 
immediately start where you 
left off at home. No files to 
transfer, no floppies to 
switch. The expansion slot 
in the Docking Terminal 
can be used for your 
network adapter, saving 
the internal option slot in 
the Brick for functions 
you need off-site such as 
a fax board. 


absorbing rubber corners is available in 
granite or beige along with color coordinated 
keyboards and monitors. 

Extraordinary Graphics 

Moby Brick features built-in 16-bit Super 
VGA graphics with 1 MB RAM. Maximum 
resolution is 1024 x 768 non-interlaced. The 
Edsun CEG (optional at no extra charge) 
provides antialiasing to double the apparent 
resolution and provides 32,000 simulta¬ 
neously displayable colors for stunning 
photo-realistic graphics. Now you can 
say good-bye to the jaggies, even on low 
resolution 640 x 480 monitors or overhead 
LCD projectors. Fast, HI-RES drivers for all 
major applications are provided, including a 
Display List Driver for Autocad. 

Good to Go 

The innovative Ergo design provides perhaps 
the best benefit—versatility. You can use the 
same Moby Brick as a fast, quiet, stylish 
desktop at each of your regular destinations, 
such as your home and office. The optional 
Docking Terminal provides instant hook-up of 
all cables as well as a second 16-bit 3/4 length 


6:25 a.m. You can start 
your day before heading to the 
office. An hour of quality 
time before the onset of office 
interruptions (or at home in 
the evening) can be the most 
productive time of your day. 
With up to 510 MB of storage 
you can keep everything with 
you. All your files, addresses, 
even the ones you didn't think 
you needed, are at hand. 


Now there is no reason to 
compromise between power and 
portability. Moby Brick combines 
the best attributes of desktops 
and laptops. 

As a desktop, Moby Brick 
offers blazingly 
fast performance 
and enormous storage capacity. 

It has the same award winning 
design and nearly silent operation 
as the original 386SX Brick. 

Yet when you need your PC away 
from the office, Moby 
Brick's versatility 
offers an alternative 
to the limitations of 
laptops and the 
hassle of multiple 
machines. It's simple—at your 
frequent destinations, keep a full- 
size keyboard and color monitor 
and just carry the Brick in between. 
For travel, add the LCD display 
module to convert Moby Brick into 
a full featured AC portable. 


Massive Power and Storage 

Moby Brick is only about the size of a ream of 
copy paper and weighs 8.9 lbs., yet it packs 

full desktop power with either a 
20 MHz 486SX or 
33 MHz 486DX 
processor with up to 
32 MB RAM. The new Intel 486SX 
is faster than a 33 MHz 386DX; the 486DX is 
twice as fast and includes a built-in numeric 
coprocessor. A modular processor board 
allows easy upgrades from the 486SX to the 
486DX at any time. 

Bricks use fast, reliable IDE Conner hard disks 
ranging from 44 MB up to 510 MB. The unique 
BIOS integrated disk cache (up to 8 MB) offers 
lightning quick access times. The bus is 
selectable between 8 MHz (AT standard) 
or 10 MHz which improves video, disk and 
network performance. Other standard 
features include a 2,400bps modem, 3.5" 

1.44 MB floppy, 180 pin docking connector 
and an ISA 16-bit internal half length expansion 
slot. The “Stretch" Brick, which is 7" longer, 
accepts one full and one half length card. 

The rugged aluminum case with shock 
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33-1-47917100 


49-8142-50031 


44-602-452228 


41-22-621572 




















All Bricks include 
the new DOS 5.0, and your choice of 
Windows 3.0 plus Adobe ATM with 13 fonts, 
a Logitech mouse or DESQview/386 with QEMM. 
Whichever environment you choose, your 
Brick will come fully set up, fine-tuned and 
ready to go. There’s even on-line Hypertext 
manuals for the Brick and DOS. All Bricks are 
100% IBM AT-compatible and support DOS, 
OS/2, UNIX, X/Windows and Novell. 


expansion slot. The 
matching VGA LCD 
display module (available 
in August) turns Moby 
Brick into a portable, go 
anywhere solution. The 
LCD features a 64 gray 
scale controller and the 


latest Sharp thin film, 
super twist, backlit LCD 
technology. 


486SX MOBY BRICK 


20 MHz Intel 486SX 


4MB RAM. exp to 32 MB 
120 MB 19ms cached hard disk 

$ 4,995 

486DX MOBY BRICK 


Innovative Software 

The Brick’s system software has features not 
available in any other PC. (You might expect 
this from Ergo, since we’re a leader in DOS 
Extender software with customers like 
Borland, Fox, and Cadam.) This includes a 
reprogrammable BIOS with user tunable 
keyboard control, password protection, and 
non-volatile owner identity. Updates to the 
latest release are just a phone call away. 

This BIOS also includes an integrated disk 
cache that is significantly faster than add-on 
software caches. System and video shadow 
RAM are provided, plus a (192K) block of 
high memory above 640K for loading high 
TSRs, networks and other resident utilities. 


Factory Direct Value 

Bricks are available directly from Ergo—the 
same people who design, manufacture and 
support them. As a result, they sell for very 
attractive prices. However, a good deal is only 
one of the reasons you’ll enjoy doing business 
with Ergo. We offer unlimited toll-free technical 
phone support, overnight repair service, a one 
year warranty and a no nonsense, 30 day 
satisfaction guarantee. 

Call 1-800-633-1925 to order your Brick today 
or for information on the complete Ergo 
product line (8 a.m. to 8 p.m. EST.) For 
immediate information via FAX (24 hrs) call 

1-800-The Brick. 



COMPUTING 

One Intercontinental Way. 
Peabody MA 01960 

(508)535-7510 FAX: (508)535-7512 


2:52 p.m. Take your Brick to 
the client to deliver presenta¬ 
tions that can't be matched by 
hard copy. They wanted to see 
what a few changes 
would look like. 

No problem, you 
have the whole 
design on the Brick. 

With the power of 
a 486. it looks 
easy. A PC as 
handy as the Brick 
can really change 
the way you work. 


61-2-744-0772 


65-441-2688 
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33 MHz Intel 486DX 
4 MB RAM exp to 32 MB 
120 MB 19ms cached hard disk 

$ 2,995 

386SX BRICK 

20 MHz Intel 386SX 
4 MB RAM exp to 8 MR 
120 MB 19ms cached hard disk 

Standard Features 

(Brick and Moby Brick) 

1024 x 768 Super VGA adapter 

supports EGA. CGA, MDA monitors 
Integrated cached IDE hard disk contoller 
with up to 8 MB cache size 
2.400bps Hayes compatible modem 
2 serial. 1 parallel port 
Reprogrammable Ergo BIOS with video and 
system shadow RAM. lull diagnostics 
3.5" 1.44 MB Teac floppy 
One 16-bit hall length Internal expansion 
slot, plus Docking Terminal port 
Worldwide compatible ext AC power 
supply 2.5 lbs 2.5 x 4 x 6 
Rugged aluminum case with rubber 

comers and liquid heat sink technology 
Choice of Granite or Beige 
8.4 to 8.9 lbs. 3.3 x 7.9 x 11.3" 486 or 386SX 
Ergo MS-DOS 5.0 plus your choice of: 

Windows 3.0 with Adobe ATM, Mouse, or 
DESQvicw/386 with QEMM Manifest. Tree86 


Options 


44 MB 24ms hard disk 

deduct 

$400 

212 MB 16ms hard disk 

add 

$600 

510 MB 13ms hard disk 

add $1,500 

Additional RAM (SIPs) per MB 


$100 

Docking Terminal w/ 16-bit slot 


$395 

VGA LCD module & adapter 


$995 

101 keyboard-beige or gray 


$109 

120 MB ext tape backup 


$495 

5.25" ext 1.2 MB floppy 


$239 

Additional Power Supply 


$195 

Brick Bag 


$99 

14" 1024x768 non-interlaced 
color SVGA monitor 


$495 

15" 1024x768 non-interlaced 
color SVGA monitor 


$895 


17" 1024x768 non-interlaced 

color SVGA monitor (shown above) 81,395 
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SX/Now! 

Processor 


Upgrade 










Don't replace your system ... 

For Windows, for OS/2, for today's software, 
you need 386SX processing power. With 
Kingston's SX/Now!,™ you can replace the 
processor on your 286 based computer-not the 
entire system. 

...upgrade your processor! 

By combining a 16 or 20Mhz 386SX processor 
with 16KB of cache memory and an onboard 
clock, SX/Now! increases system performance 
by over 250%- without taking an expansion 
slot! 


27.8 


23-2 
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17.6 


Norton SI (4.5) 

■i PV2 Model 50/60 
I—1 PS/2 Model 65SX 


Landmark Speed Test (1.1) 

| PS/2 Model 50/60+ 16MHz SX/Now! 
| PS/2 Model 50/60+ 20MIIz SX/Now! 


Fully compatible 

SX/Now! is fully compatible with your system's 
hardware and software. And it is covered by 
Kingston's five year warranty. 


All trademarks and registered trademarks are of their 
respective companies. 
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fDCCCI i cdc. i cci 


17600 Newhope St. Fountain Valley, CA 92708 


Manufactured by 


r 


TECHNOLOGY CORPORATION 


(800) 835-6575 
(714) 435-2600 
FAX (714) 435-2699 


Cost-effective performance 

So, to get the speed and processing power your 
software requires, choose the cost-effective 
solution, SX/Now! from Kingston. 
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APPLICATION 


Photo-Realism Reigns When 
AutoShade Meets RenderMan 

GREG LOVERIA 



AutoShade , with its RenderMan extension, created this photo-realistic kitchen scene. 
Note the light sources emanating from the windows and overhead fixtures, and the 
resulting reflections in the refrigerator and floor tiles . 


T he most anxious moments for any 
CAD engineer or designer come 
when he or she shows the final wire¬ 
frame drawings to clients or a project 
manager. After a few grunts and nods 
of approval, someone invariably asks, 
11 How will it look when it’s finished?” 

Since 1987, AutoShade has helped 
AutoCAD users answer this question by 
letting them apply solids attribute shad¬ 
ing directly to their wireframe drawings. 
Autodesk’s AutoShade upgrade takes 
CAD drawings a step closer to realism. 
The $1000 version 2 includes Pixar’s 
RenderMan extension, which lets Auto¬ 
CAD users create photo-realistic images 
in 16.8 million (24-bit) colors from their 
wireframe models and drawings. This 
may help expand Autodesk’s end-user 
markets into company art and desktop 
publishing departments or even into the 
realm of fine arts. Bundled with version 
2 is AutoFlix—a frame/cel animation 


utility—and with a little ingenuity, the 
software could find applications in video 
productions. 

Although version 2 performed as ad¬ 
vertised (RenderMan’s 24-bit images 
looked striking), the software is not sim¬ 
ply “load-and-go.” I struggled just to in¬ 
stall it correctly. And while some might 
characterize the program’s intricacies as 
“flexible,” these intricacies could easily 
confuse new users. In my case, however, 
the end results proved worthy of the ef¬ 
forts put forth. 

RenderMan Realism 

Some early algorithms now used in Pix¬ 
ar’s RenderMan source code were ini¬ 
tially formulated at Lucasfilm’s Indus¬ 
trial Light and Magic division. Today’s 
RenderMan lets you assign three-dimen¬ 
sional object surface properties from 
“shaders” such as wood, marble, plas¬ 
tic, and glass. You can modify shaders 


for matte or glossy finishes and create 
new shader properties and settings from 
scratch or from scanned images. Stan¬ 
dard RenderMan features include anti¬ 
aliasing, texture mapping, depth-of-field 
cue, motion blur, and 3-D transparency. 
Besides Autodesk, Pixar has licensed 
RenderMan to other OEMs, including 
CADkey, Intergraph, and Truevision. 

In addition to the RenderMan exten¬ 
sion, AutoShade 2 enhancements include 
smooth shading of mesh objects and new 
scripting commands. You also can now 
adjust light settings using the VLIGHT 
command. Version 2 offers resizable sur¬ 
face-property and light icons. And using 
the Finish command, it’s possible to as¬ 
sign reflective-lighting attributes (ambi¬ 
ent, diffuse, and specular) for individual 
surfaces. 

The software has relatively stiff sys¬ 
tem requirements: 4 megabytes of RAM, 
a 386 or 386SX system with a math co¬ 
processor, and DOS 3.3 or higher to im¬ 
plement Phar Lap’s 3861 DOS-Extender. 
The installation manual (more than 100 
pages) recommends 6 MB of RAM for 
optimal performance. When the system 
memory fills, the software pages tempo¬ 
rary files to the hard disk, which should 
have at least 20 MB of free space. 

I tested AutoShade in single- and dual- 
monitor configurations with AutoCAD 
releases 10 and 11 using a Zeos Interna¬ 
tional 486/25 tower with 8 MB of RAM, 
DOS 4.01, a 344-MB SCSI hard disk 
drive, and a Weitek WTL4I67 math co¬ 
processor, which, when enabled, im¬ 
proved RenderMan speeds by about 30 
percent. For VGA and Autodesk Device 
Interface testing at 1024- by 768-pixel by 
8-bit resolutions, I used a Relisys RE- 
1520 and, later, an Optiquest 3000 mul¬ 
tisync monitor. Diamond Computer’s 
SpeedStar and Definicon’s CADRace 
CEG display card, both l-MB Super 
VGA adapters, sped 256-color AutoCAD 
regenerations. The Super VGA cards use 
Panacea’s display-list drivers and Defin- 
icon ADI drivers, respectively. 

In a dual-monitor configuration, I 
performed 16- and 24-bit render testing 
using Truevision’s TARGA 16 and AT 
Vista adapters with a Relisys RE-5155 
RGB analog monitor at the TARGA-re- 
quired 15.75-kHz horizontal scanning 
frequency. Pointing devices included a 
Microsoft Mouse and a Summagraphics 
1201 digitizer pad with a four-button 
puck. 

Autodesk’s single-monitor system 
drivers for the main workspace display 
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PHOTO REALISM REIGNS 


ACTION SUMMARY 




Screen 1: / 

captured this 
screen of 
a 3-D wireframe 
kitchen sample 
model , shown here 
within AutoCAD. 
Note the plan and 
perspective 
camera views , 
the AutoShade/ 
RenderMan menu 
selections, and 
light-source 
placement. (File- 
to-slide conversion 
courtesy of 
Image Center) 


area range from CGA monochrome mon¬ 
itors to Super VGA 256-color displays 
using manufacturer-specific ADI driv¬ 
ers. Output-rendering device drivers for 
dual-monitor systems include Hercules 
graphics, Orchid Turbo VGA, and True¬ 
vision’s 16-, 24-, or 32-bit TARGA 
adapters. The company ships a Null 
driver for rendering AutoShade script 
batch-mode files directly to the hard 
disk. Rendered-output resolutions (deter¬ 
mined by display device) range from 
VGA through Super VGA resolutions to 
512- by 482-pixel by 16-, 24-, or 32-bit 
color using TARGA adapters or the null- 
rendering device. AutoShade saves ren¬ 
dered images to RND, TGA, and TIF 
rendered-output file formats. 

Installation Blues 

I initially ran AutoShade with AutoCAD 
release 10. Installation was simple (I just 
typed INSTALL and answered a few 
questions) but time-consuming; it takes 
about 30 to 45 minutes to uncompress 
files from the eight 3 V^-inch floppy disks 
to the hard disk. 

As with most software, environment 
and path settings are critical. After in¬ 
stallation, I started the program, but 
errors stating “Cannot find RMAN 
.EXE” prevented the program from exe¬ 
cuting. After calling Autodesk, I discov¬ 
ered that the installation program does 
not automatically set all environment 
variables. In addition, for release 10 
operation, the entire contents of the 
SHADE2 \ ACADSUPT subdirectory 
must be manually copied into the main 
ACAD subdirectory to replace existing 
Lisp files. This is noted 27 pages into the 
installation manual, but I had overlooked 
it. Given the lengthy installation proce¬ 
dure, these problems should have been 
addressed automatically. The subdirec¬ 


tory contents problem did not appear 
when installing for AutoCAD release 11. 

Shading and Rendering 

Both AutoShade 2 and the RenderMan 
extension are postprocessors—that is, 
AutoCAD is used first to create 3-D enti¬ 
ties and define and place cameras, lights, 
surface finishes, and scenes as ACAD 
blocks. In release 10, the ASHADE.LSP 
routine loads manually from the com¬ 
mand prompt as MENU ASHADE; this 
is automatically loaded in release 11. 

AutoShade supports two types of light 
sources: point lights, which radiate light 
360 degrees like uncovered light bulbs, 
and directed lights, which emit parallel 
beams in one direction. The VLIGHT 
command sets light intensities and light 
target/distance coordinates. In Render- 
Man, you can add spotlights, which 
function much like directed lights but 
emit directional beams in cones. Spot¬ 
lights allow full control over cone delta 
angles, RGB light colors, shadowing, 
light intensity, and shadow perimeter 
drop-off. 

You can set and position any number of 
cameras using AutoCAD x,y,z point co¬ 
ordinates and the VCAMERA function. 
The cameras appear as blocks within 
the drawing. The CAM VIEW command 
provides orthographic projection from 
the camera angle; DVIEW then sets dis¬ 
tance and zoom ranges of perspective 
scene views. Camera focal lengths for 
setting the field of view are just about 
boundless: I experimented using ranges 
from 1 mm to 1500 mm. Setting a long 
camera focal length such as 300 mm 
allows zooming in on specific drawing 
targets (see screen 1). 

Clipping (or cropping) allows you to 
specify how much of the drawing will be 
encompassed in an imaginary box with 
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■ WHAT AUTOSHADE 2 DOES 

It provides a relatively low-cost 
way to shade AutoCAD 3-D 
models and wireframe drawings. 
With the Autodesk RenderMan 
extension, you can create photo¬ 
realistic renderings of your 3-D 
AutoCAD models in full 24-bit 
(16.8 million) color. With AutoFlix, 
you can create moving FLI 
animations of your renderings at 
Super VGA resolutions. 

■ LIKES 

Smooth shading of mesh objects, 
extensive light settings, and 
resizable surface-property and 
light icons. The RenderMan 
extension offers PC users the 
same photo-realism technology 
used by professional animators 
and film producers. 

■ DISLIKES 

Program installation and setup 
procedures can be difficult, if not 
downright frustrating. The 
complexity of the software may 
intimidate some users and 
requires a high degree of patience, 
as well as DOS and AutoCAD 
knowledge. 

■ RECOMMENDATIONS 

For photo-realism in AutoCAD, 
choose AutoShade 2 for some of 
the best images we've seen come 
off a desktop PC system. 

■ PRICE 

For new users (includes 
RenderMan and AutoFlixJ, $1000; 
upgrade from version 1, $500; 
version 2 upgrade without the 
RenderMan extension, $100. 

■ FOR MORE INFORMATION 

Autodesk, Inc. 

2320 Marinship Way 
Sausalito, CA 94965 
(415) 332-2344 
fax: (415) 331-8093 
Circle 1221 on Inquiry Card. 



walls known as clipping planes. When 
you alter clipping values, the clipping 
planes move in or out and are measured 
from camera line of sight to a target point 
along the camera view plane. You change 
values from a pop-up dialog box. When 
you have adjusted values properly, this 
box lets you view, shade, and render in¬ 
ner cross sections and cutaway views of 
models. 
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From the start, VGA was missing 
one important thing: Video. 


VideoVGA brings high quality, recordable video into the Video Graphics 



Adapter picture. It’s true that all VGA boards allow PC users to display graphic 
images on their monitors. Great, but then what? The printed hard copies or 
slides—even at their sharpest—just sat there. Ail too often, so did the audience. 
VideoVGA takes you to the next step, which can also be a giant leap for your 
presentations and training. 


It’s not just a VCR. It’s a printer. 

If you can shoot it on video, or can create it with your PC, then VideoVGA 
lets you record it to videotape or videodisc. You can even overlay graphics on live 
or recorded video. And because of VideoVGA’s advanced encoding, the video 
output is a high-quality NTSC signal, not a fuzzy substitute. Your audience can 
see the difference, so don't blur a good message with poor output quality. 


Your software shines with VideoVGA. 

VideoVGA lets you get even more from your software. It’s fully 
compatible with Windows-based presentation and graphics packages, as well 
as animation, CAD and other VGA software. Whatever you’re using to create PC 
images, you can merge them with video for an extremely persuasive link. 

Expand your input options. 

The advanced genlock capability of VideoVGA syncs with a broad 
range of video sources. Cameras. Discs. Recorders. If it's a video source, 
VideoVGA can sync with it precisely. 





Single Slot 
Solution 

VideoVGA 
combines 
recordable video 
output with VGA 
capabilities in 
a single slot 
configuration. It 
is available in two 
versions: 512K 
or 1MB. 


Video. Brought to you by Truevision. 


While we’re not surprised if you’ve never heard of Truevision, you might 
be surprised at how often you’ve seen our work. Truevision TARGA+ graphics 
engines are the industry standards. They’ve created professional graphics and 
animation for board rooms and national broadcasts since 1985. 

Now, Truevision gives you what most Video Graphics Adapters can't. 
Video. Truevision VideoVGA. 


©Truevision- 


7340 Shadeiand Station, Indianapolis. IN 46256 
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(RESELLERS: 2891. U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other international 617 / 229-6900 
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KNAPC5 

YES!!! ton 1991 KNAPCO 
DELIVERS THE POWER OF 

EMERSON — . 

UPS | ! 

POWER 


WATTAGE 
MODEL KJ 
MODEL 20 
MODEL 30 
MODEL 40 


MODELS 

LIST NOW 
J50Va $ 149 . 
300Va $ 199 . 
500Va $ 299 . 

800Va $ 539 . 


MODEL 50 J4QOVa $ 699 . 


I KVA. THIN-LINE 

SWJOOO $698. $ 319 . 


TRUE ONLINE MODELS 

POET $798. $ 479 . 
NEW l KVA $1495. $ 1195 . 
NEW L5 KVA $1995 $ 1395 . 
NEW 3D KVA $5495$3999L 


\Accutkird now $199. 


INTERNATIONAL TRANSFORMERS 

220\. / IIOv. step up / down 


50 

80 

100 

200 

500 

500 

1000 

1500 

*2000 

•5000 


Watt. Trans! 
Watt. Trans! 
Watt. Trans! 
Watt. Trans! 
Watt. Trans! 
Watt. Trans! 
Watt. Trans! 
Watt. Trans! 
Watt. Trans! 
Watt. Trans! 



Internat. 220v. Power Center 
& Sunqt Suppressor 
8 OutUts, 6 h. Coad^ 
retaII $59.95 

$29195 

VolTACfC RcquiATOill It CowdtTlo^llS 

TYK >00 K)0 WATT IK) / 220v. S2JT SI28. 
TYRMXK) KKX) WATT 110/22Ov. SMY $196. 

“ Above whti rrqp up om down TkamIormlh 
MV 2K 2000 WATT 220v. ONLY M2Y. S259. 
VR2KD 2000 WATT HO / 220v. SMY. $559. 

MY5 5Q0 WATT t m yjreuiAion) $ 99, 



NEW WE HAVE THE BEST PRICE 

AVTQMQMLL HYERTIRS < l»v. MOBILE POWER 


FOR YOUR VAN OR CAR) POWERS LAB - 
EQUIPMENT, FAX MACHINES, LAPTOPS, 
PORTABLE TELEPHONES, NINTENDO. 
^COPY MACHINES , TYPEWRITERS £Z9, 


813-449-OOm 

FAX 81J - 449 - 0701 A-l 
USA 800 827 -4718 

KNAPCO 

QUAUTY DISTRIBUTION FOR 45 YEARS 

1201 HAMLET AVE. 
CLEARWATER FL. 34616 


PHOTO-REALISM REIGNS 


Screen 2: This 
collection of 3-D 
bottles shows 
various 
RenderMan 
surface shaders, 
including swirling, 
transparency, and 
wireframe shader 
attributes . 

(Images courtesy 
ofAutodesk/Pixar) 


Selecting RenderMan from the Auto¬ 
CAD pull-down menus will load the 
RMAN.LSP routines. The RMSETUP 
command allows selection of preset ren¬ 
dering attribute blocks for scenes, such 
as slow or fast rendering for high- or low- 
quality renderings, as well as object 
color correction and antialiasing attri¬ 
butes. 

Surface Control 

RMPROP is perhaps the most often used 
(albeit complex) command in Render- 
Man. It controls surface-property attri¬ 
butes and their application of texture 
maps, known as surface shaders , to 3-D 
entities. You also use RMPROP to mod¬ 
ify, assign, and create AutoCAD blocks 
for scene atmosphere densities and color, 
as well as object displacement values, 
opaqueness, and object rendering rates. 
To assign surface attributes, the software 
assigns a block name first to the shader 
and then to a 3-D entity using the Auto¬ 
CAD Color Index hierarchy. 

When using ADI drivers for 256-color 
Super VGA display in AutoCAD, it’s 
easy to select shader assignment colors 
by clicking on an object directly; other¬ 
wise, you have to refer to an external 
color index. 

Once you select a shader assignment 
color, you choose a surface shader from a 
few of the 30-plus possibilities, including 
glass, clouds, marble, wood, plastic, 
metal, carpet, and granite (see screen 2). 
You can extensively modify surface 
shaders, although some of the modifica¬ 
tion commands appear cryptic at first. 

The procedure can be complex and 
drops you out of AutoCAD’s GUI to a 
DOS text-prompt/command-line pro¬ 
cess. On the low side, I sometimes used 
at least 20 different commands to modify 
the surface shaders. The “Enter scalar 
‘Ka’ ’’ and “Enter scalar ‘Ks* ” shader 


modifier prompts refer to ambient and 
specular light properties, respectively, 
but you must look in the manual to dis¬ 
cover this. Some shaders, such as wood, 
let you set frequency of the grain swirl 
patterns as well as repetitiveness of the 
overall texture map. You also assign 
shader smoothing or matte attributes 
during this procedure. Once assigned, a 
shader AutoCAD block is created and 
placed anywhere in the drawing for ref¬ 
erence. 

Before exiting AutoCAD, you create a 
film-roll file of the edited drawing via 
the FILMROL command while the inter¬ 
nal ASHADE or RMAN.LSP routines 
are still loaded. Film-roll files contain 
3-D objects, surface finishes, and all 
camera and lighting attributes needed for 
the external AutoShade-RenderMan ren¬ 
dering programs. SHADE2, at the com¬ 
mand prompt, invokes a batch file that 
sets additional environment variables and 
paths for the shading and rendering pro¬ 
cesses and starts the external AutoShade 
program. 

Viewing Results 

The external AutoShade workspace is a 
point-and-shoot GUI with pull-down 
menus and pop-up dialog boxes. Once 
you load film-roll files, you tap the F2 
key within AutoShade to view plan or 
camera/scene perspective wireframe 
drawings that detail camera and light 
placements. 

To view shaded scenes, you simply 
press the F3 key, which invokes the Fast 
Shade option for previews and rough 
drafts. F4 invokes the Full Shade fea¬ 
ture, where full smoothing and lighting 
attributes are applied. You can save shad¬ 
ed scenes as RND files. I was particular¬ 
ly impressed with AutoShade’s stereo¬ 
scopic image feature, which generates 
shaded scenes in stereo pairs using an 
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WHAT MAKES A BEST SEILER 

A BEST SEILER? 



A great plot begins with a great idea, easily translated through 
every phase of design tuftfi Generic CADD 5.0. 



Deadline pressure Is a thing of the post Designs can be quickly 
edited and annotated to produceJlnal working drawings. 



No matter the complexity, symbols keep your workjlowi ng uninter■ Need toJU a conventional destgn tn a nonconuenltonal space? Revise 

rupted Ttap ourpra/essional libraries or create yourown symbols and fnipmutse tn Jess time urttfi Generic CADD's one-stop ronuenience 


A GREAT PLOT. 


Ask any of over 250,000 users of Generic CADD!" They’ve discovered CADD 
that's powerful without being complicated. And professional without being pricey. 


w'&Eg 


O 




Our latest version. Generic CADD 5.0, is just $495. It’s a complete 
design and drafting program backed by a support team that’s drawing 
rave reviews. 

Call us at 1-800-228-3601 for our free full-color CADDalog* and 
portfolio of CADD drawings. 

You’D see every plot has a great ending. 




U An Autodesk Company 


IT DOESN'T GIT 
ANY EASIER. 


© 1990Generic Software, Inc, 11911 North Creek Parkway South, Bothell. WA9B0U, FAX206-483-6969, Generic CADD Is a trademark and CADDalog a registered trademark of Generic Software. Inc. 
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PHOTO-REALISM REIGNS 


interocular angle-displacement algo¬ 
rithm. You can view the stereo imaged 
full 3-D depth (without special glasses) 
using “crossed-eye fusion/’ It sounds 
terribly corny, but it does work, (A file 
called 3DJ5CENE.ZIP has been upload¬ 
ed to the “multimedia.listings 1 ' area on 
BIX for those who wish to experiment 
further with crossed-eye fusion.) 

To create final 24-bit photo-realistic 
scenes, you invoke the RenderMan ex¬ 
tension from within the AutoShade GUI. 
Fortunately, any object’s surface shader 
assignment can be changed by object 
color, and any shader's attributes can 
be modified from pop-up dialog boxes; 
otherwise, you’d have to exit and reenter 
AutoCAD to perform any modifications. 

AutoShade transfers film-roll file data 
and scene attributes to RenderMan via 
RIB (RenderMan Interface By test re am) 
files. Autodesk RenderMan automati¬ 
cally creates and compiles a RIB file for 
its use at rendering time, or a preexisting 
RIB fih can be used that allows cross 
transfer of image-rendering data be¬ 
tween software and systems using Pix- 
ar's RIB specifications. Compared to 
other shading and ray-tracing programs, 


the actual RenderMan ray-tracing pro¬ 
cess is extremely fast, and the resulting 
images are spectacular. 

With AutoFlix, users can also create 
kinetic animations, interactive movies, 
and model walk-throughs using Render- 
Man image frames compressed to 320- 
by 200-pixel by 8-bit Animator FLI 
files. AutoFlix comes with its own tuto¬ 
rial manuals and could warrant a stand¬ 
alone review on its own merits. Due to 
space constraints, AutoFlix can't be de¬ 
tailed here; I can only mention that it's 
unique. 

CAD users contemplating photo-real¬ 
istic imaging should note that AutoCAD 
is a prerequisite for generating film-roll 
files to use AutoShade 2 or the Autodesk 
RenderMan. Also, numerous other 24- 
bit ray-tracing packages are available, 
such as the $995 Big D ray tracer from 
Graphics Software or the QRT shareware 
ray-tracing program that functions using 
command-level instructions. Another al¬ 
ternative solution to achieving 24-bit ren¬ 
dering and animation is Autodesk's own 
$2995 3D Studio software (see “Low- 
Cost 3-D Animation Materializes for PC 
Users/' April BYTE). 


Patience Pays Off 

As with any Autodesk product, Auto- 
Shade's documentation and tutorials are 
superb, but judging from the complexity 
of the software, questions are bound to 
arise. End-user support issues are re¬ 
solved by Autodesk authorized dealers, 
not Autodesk directly, so be certain to 
purchase the software from dealers with 
a high degree of CAD knowledge. 

Judging from the detailed 24-bit ren¬ 
derings achieved, my overall rating of 
the software would have to be excellent, 
especially at this price. If you're an Au¬ 
toCAD user with some patience, Auto¬ 
Shade with Autodesk's RenderMan ex¬ 
tension should be your software choice 
for photo-realistic imaging, ■ 
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Get the Most Out of Windows 3.0 



LinkRight™- Easy to use communications 

Right™ - Reports & Graphs in minutes 

software 

* Reads dBase™. Lolais™, & More . , . 

• XonXoff, Scripts, & More. . . 

• Novell™ Btrieve®, Netware SQL Comp. 

LinkRight Royalty Free Source Code 

Right Royalty Free Source Code 


Purchase one or more of our products from an authorized dealer and get a 1 5 f ) 0 PC bcitC direct from MIS! 


Australia/New Zealand Germany US US US Info/Dealer Nearest You 

Gzzie Discount Software Sinersoft Soft Warehouse Software City Aust. CodeWks (800)487-1398 

( 03 ) 521-2222 <61)265-1046 ( 800 ) 962-4054 (800)222-0918 ( 512 ) 258-0785 (415)961-9504 FAX 

'Sand original receipt to address in the manual. Offer cuds Q/4/9}. RtportRigbt & LinkRight a tv Trademarks of Management information Sciences. Inc All other trademarks acknowledged . 
©1991. AlanagemertI Information Sciences, Inc. 
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Introducing an 
inexpensive solution 
to America 
savings crisis. 
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Complete 
Backup Solutions 

s 419 $519 

120MB 250MB 

• Irwin SX Tape Drive 

• Irwin Tape Cartridge 

• Central Point Backup 

• Coupon to save $99 
on PC Tbols Deluxe 




Vou’ve always wanted to own a tape drive. 
Unfortunately one small thing has always 
stood in your way. Your savings account 
Well, now you can buy an internal tape 
drive that can back up from 40 to 120 mega¬ 
bytes for as little as $419* Or a whopping 80 
to 250 megabytes for just $519* 

Our Irwin SX Series™ Tape Backup 
Systems are ready to go right out of the box. 
Unlike others, they’re complete systems— 
with all the hardware and software you need 
—as well as a tape cartridge. 

But that’s not all. Every Irwin SX drive 
comes bundled with Central Point Backup™ 
software. This award-winning program 
works with a wide array of 
IBM AT PS/2 and compatibles. 

Whether you choose an 
internal or an external system, you can back 
up a 40 megabyte hard drive in less than 
12 minutes. 


CENTRAL 

POINT 



Visual file selection, unattended backup 
and mouse support are just a few of the fea¬ 
tures that make this the favorite backup 
utility of over one million PC users. 

Tb save you even more money, we also 
include a coupon that lets you buy Central 
Point PC Tools Deluxe™ for just 
$50. A $99 savings from its 
usual $149 price tag. 

So if you want to back up Hftno rxrat nncnta 1 

on tape without emptying your 
bank account, pick up an SX Series system 
at your nearest Irwin dealer. 

Or, call 800-BACKUP 1 for more 
information. And we’ll help end your sav¬ 
ings crisis. 

In more ways than one. 


^ Archive* Ctunpamy 


‘Manufacturer!! Suggested Retina Price. E3I991, Irwin Magnetic S^atecfl^ a subsidiary of Archive Corporation. 2101 Commonwealth Etvd., Ann Arbor, Mi 49105-1561. Irwin and the Irwin logu arc registered trademarks and the SX Series 
by Irwin lS a trademark trf Irwin Magnetic Systems, Inc. Central Point Backup and PC Thais Deluxe are trademarks ol Central Point Sotl^are, Inc. All Other trademarks or registered trademarks are the property erf their neap ectivc holders. 





















GRAPHICS PC 

COSTS ONLY $6,000. 


$6,GOO has never bought so 
much PC before. Because while 
graphics is this machine s heart, 
networking is its souk 

Introducing the DECpc™ 
433 Workstation. It’s a 
486DX PC. Its a graphics PC 
with workstation performance. 
And it’s an entirely new breed 
of business machine: the 
network PC* 

The DECpc 433’s revolu¬ 
tionary design allows your 
Ethernet network to take the 
place of a slew of expensive 
peripherals. So the engineers 
at Digital could add more of 
what you really need in a PC. 
Like graphics as rich as those 
of richly priced workstations. 

The DECpc 433's built-in 
video controller gives you 
1280 x 1024 resolution — far 
beyond super VGA. For crisper. 


more detailed graphics. And 
cleaner, brighter windows. 
In fact, the DECpc 433 
Workstation can run any VGA 
software at twice the size of 
standard VGA. 

When it comes to speed, well, 
the DECpc 433 Workstation is 


GRAPHICS 
AT ITS HEART, 
NETWORKING 
AT ITS SOUL. 


wired for it. You can rip through 
all your favorite DOS, OS/2, 
Microsoft Windows, and even X 
Windows applications. From 
desktop publishing to databases, 
imaging to computer-aided design. 
But your work won't just go 
faster than ever, it will be 


easier than ever. Because the 
DECpc 433 s built-in Ethernet 
networking can put your 
company’s entire network at 
your command. For massive 
Pile storage. Seamless printer 
sharing. E-mail, And more. 

Put the built-in networking, 
the graphics and the 486DX 
power together, and you’ve 
got a PC so revolutionary, you 
won’t find anything like it. 
Money-wise, Performance- 
wise. Or any other-wise. 
Think of it this way. At 
$6,000, the DECpc 433 is half 


the cost of a traditional PC 
with comparable performance. 
So why keep dreaming about 
everything you need in a PC? 
Just call 1-800-343-4040, ext, 
352. Or your local Digital 
Authorized 
Distributor. 


NETWORK PERSONAL 

© DIGFIAL EQUIPMENT CORPORATION, 199T. THE DIGITAL LOGO AND DECpc ARE TRADEMARKS OF DiGfTAl EQUIPMENT CORPORATION 486 IS A TRADEMARK OF INTEL CORP. 





















COMPUTING FROM DIGITAL. 

OS/2 IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. X WINDOW SYSTEM IS A TRADEMARK OF MASSACHUSETTS fNSTTTUTE OF TECHNOLOGY, 
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thumbing through books and more 
time thumbing through results. 
New Mathcad 3.0 


New Mathcad 3,0 crunches , 
Jjmphi, updates, and document y 
your work in red math notation. 

Automatically: 

New symbolic capabili ties an 
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Move those reference texts off your 
desk. Put that calculator back in your 
pocket. And save that cryptic spreadsheet 
for your budgets and bookkeeping. 

Irs time to get problems out of the way 
and make room for answers. With new 
Mathcad 3.0, the major new upgrade to 
the world’s best-selling math software. 

It’s the all-in-one solution with a singular 
purpose: to put results in your hands as 
quickly and thoroughly as possible. 

New Mathcad is a workhorse that handles 
everything from simple sums to matrix 
manipulation. Effortlessly, ^ 

naturally. 

Simply type your calculations \ 
into the live document, 
just like you’d write 
them on a scratch pad. 

And let Mathcad do the 
work for you. It per¬ 
forms the calculations. 

Graphs in 2-D or 3-D. 

Automatically updates 
results each time you 
change a variable. And 
prints out presentation- 
quality documents, com¬ 
plete with equations in real 
math notation, even scanned-irTgraphics. 

Newly upgraded Mathcad 3.0 now has 
Electronic Handbooks for instant access to 


New Windows 3.0 interface makes 
calculationfast and effortless. 


^ New Electronic Handbooks 
instant access to hundreds of stan¬ 
dard lformulas. Just click J n * paste. 



hundreds of standard formulas, useful data, 
even entire calculations. Just click V paste 
them from a hypertext window into your 
documents, ready to use. 

When you need to simplify a formula, 
Mathcad’s symbolic calculation capabilities 
arc available with a simple menu pick. 

There’s no arcane programming language 
to learn, so you can do integrals, Taylor 
series, infinite sums, and more—all with 
point V click simplicity. The 
symbolic answer can be used 
for both numerical calcula¬ 
tions or further symbolic 
transformation. 

You’ll also find improved 
equation editing, enhanced 
graphing features, and 
more documentation 
options. So why waste 
time working with 
problems? Join the 
120,000 users that gpt 
results—with Mat had. 

* New easy to leant and use 
Microsoft Windows 3.0 interface 
New easy 1 to use symbolic calculations 

* New Electronic Handbooks with hun¬ 
dreds of built-in solutions 

* Optional Applications Packs with adapt¬ 
able templates for Electrical, Mechanical, 


Civil and Chemical 
Engineering, Statistics, 
Advanced Math, and 
Numerical Methods 
Differentials, cubic 



splines, FFTs, matrices and more 

* Enhanced 2-D and 3-D graphics 

* Improved presentation-quality 
documentation 

* PC DOS, Macintosh® and Unix® versions 
also available 

For a FREE Mathcad demo disk, or 
upgrade information 4 , 
all 1-800-MATHCAD 
(or 617-577-1017, 

Fax 617-577-8829). Or 
sec your software dealer. 

Available for IBM * compatibles, 

Macintosh computers, and 
UNIX workstations, 

"Oil and ® sigjiifr imiuifrctn rer's trademark or 
ic yatqd trademark rapccuwly. 

1-800-MATHCAD 

*Ftu kfifrpdti fwlab Ufir tfax vfa pxnhw Method 2. 5j6r t)OS fitm 

s/mi-mmc w fwdttmh. 



The answer is 

MathcacT 

MathSoft, Inc. 

201 Broadway, Cambridge, MA 02139 USA 


Ausmldt Htirac (03)8661766; BdgSom: SC3A 013/55 1775; Denmark: Bngbcg42251777;finiand: Zcna9<MS5^7677;ftaKc ISSC^U) 46092400; Geimarn: Softiinc (07802)4036; Italy; Chand 02^0001773; Japan: CR.C03-3665-0741; 
Netherlands: Kkidng 01621^1600; Nanny: 09^59(00; Switzerland; lUdacGn. 032 41OU1; UJU Adept Scientific (0462) 4#WS5. In othtr kcatimtt* contact MatSSoft, USA, 
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REVIEWS 


HARDWARE 


Full Ethernet Networking Without a Wire in Sight 



The Altair system. Shown here are the Control Module (CM) and two User Modules 
(UM), The grittwork hides a special six-sector microwave antenna , The back panel 
has connections for power t thin and thick Ethernet t and , on the CM f a special RS- 
232 cable for UM security registration. Installation can be as simple as placing the 
unit on your desk and connecting the Ethernet cable. 


ACTION SUMMARY 


HOWARD EGLOWSTEIN 


I t happens in every network installa¬ 
tion: There's one pesky location that's 
simply too hard to reach with conven¬ 
tional wiring. Or perhaps you're setting 
up a temporary network and simply have 
no need for permanent wires. Do you 
have to keep those nodes off the network? 
Motorola doesn't think so. 

The Altair wireless Ethernet is a sys¬ 
tem of radio transceivers that extend a 
thin- or thick-wire 10-megabit-per-sec- 
ond Ethernet system where no LAN has 
gone before. Altair differs from Wave- 
LAN, NCR's lower-frequency, 2-Mbps 
wireless LAN (see “WaveLAN: A Net¬ 
work with No Strings Attached,” June 
BYTE) in that it uses a hub system and 
operates in the 18-gigahertz region of the 
radio band. 

An Altair “microceLT consists of a 
Control Module that manages the flow of 
information to and from each User Mod¬ 
ule. The CM typically connects to the 
system file server, host, or main Ether¬ 
net backbone, while the UMs get placed 
near workgroup clusters (see the figure). 
To cover wider areas, you simply use 
more microcclls as needed. Altair units 
can be set to one of a few frequencies, 
and their restricted range allows two mi¬ 
crocells to coexist in tight areas. 

Beam Me Up, Scotty 
Motorola based the Altair on long-proven 
packet radio techniques. To picture how 
this works, imagine yourself at a cock¬ 
tail party. Conversations are going on 
around you, and you want to ask a ques¬ 
tion. You wait until everyone is quiet and 
then jump in and ask. If no one else starts 
talking at the same time, your question 
will be heard and someone can answer 
you. If someone else does start talking at 
the same time, you'll smile, wait a bit, 
and listen for another chance to talk* 

To make conversation easier, imagine 
that your host puts a large clock on the 
wall. Everyone agrees to start talking 
only at 15-second intervals. That way, if 
you start your question at the same time 
as someone else, you will have to wait 
until the 15 seconds are up before trying 
again. The advantage here is that you 
spend less time competing and more time 
talking* (An outsider listening in might 


■ WHAT ALTAIR DOES 

Substitutes microwave radio 
technology for wired Ethernet 
connections. 

■ LIKES 

Convenient hookup; totally 
transparent operation; connects 
through any Ethernet card and 
cable—no special adapter 
required. 

■ DISLIKES 

The price may be high for some 
installations; network response is 
slowed on some networks. 

■ RECOMMENDATIONS 

Well-suited for environments where 
running standard cabling is impractical. 


■ REQUIREMENTS 

Workstation with thick- or thin-wire 
Ethernet connector; network 
environment restricted to within 
200 feet of Control Module. 

■ PRICE 

Control Module, $3995; each User 
Module, $3495. 

■ FOR MORE INFORMATION 

Motorola, Inc. 

Altair Product Operations 
3209 Wilke Rd. 

Arlington Heights, IL 60004 
(800) 233-0877 
(708) 632-4723 
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WIRELESS LANS 


HOW ALTAIR WORKS 

/ // Ethernet backbone /// 



User 

module 


A typical Altair topology isn V totally wireless: You cable up to four workstations to 
each User Module, which then makes a line-of-sight connection to the Control 
Module, You cable the Control Module to your file server , host t or network 
backbone. Motorola suggests mounting the modules high to avoid obstructions. 


(h ink you’re all a bit loony, though.) 

The first scenario describes the Aloha 
protocol, named at the University of Ha¬ 
waii, where it started as a packet radio 
network protocol in the 1970s. Altair 
uses a variation of the second scenario, 
“slotted” Aloha, to manage communica¬ 
tions between the UMs and CM. If a 
workstation has an Ethernet packet to 
send, it sends it to the UM, which re- 
quests a slot, waits for confirmation from 
the CM, and then sends the data. 

With so many radio signals running 
around, you also want to be sure that no 
one outside the microcell can pick up the 
signals. When a UM is powered up, it 
identifies itself to the CM by its Ethernet 
address and picks up the CM’s scram¬ 
bling key. Any packet going between the 
UM and the CM is scrambled using a 
combination of the frame sequence num¬ 
ber and this key. For added security, you 
can give the CM a list of up to 32 UMs 


authorized to operate in the microcell. 
Any other UM trying to exchange pack¬ 
ets in the microcell will be ignored. 
Between microcells, Altair relies on 
properties of the microwave medium. 
Low-power microwaves (in this case, 25 
milliwatts) have little penetration power. 
Motorola suggests a maximum range of 
130 feet in open air t or 40 feet through up 
to three interior walls. An exterior or 
load-bearing interior wall will kill the 
signal. Two microcells on the same floor 
can coexist as dose as 200 feet apart, but 
microcells on adjacent floors can't see 
each other, since the microwaves won't 
penetrate the floor. 

Nothing Like Being Wired 

Connecting an Altair microcell couldn't 
be simpler. The test network came with 
the CM and three UMs. 1 started in the 
Unix lab by simply disconnecting some 
existing thin Ethernet cabling and re¬ 


placing it with Altair units. The CM 
went to the primary host, and groups of 
workstations connected to the UMs. 

Typically, the CM sits in the geo¬ 
graphic center of the microcell, on top of 
a cubicle wall. In our test network, the 
distances from UM to CM ranged from 2 
feet to about 10 feet. To get a better idea 
of Altair* s range, I moved the units to a 
temporary Novell network and placed 
one of the UMs on a rolling cart with a 
long extension cord. The system worked 
flawlessly from 102 feet when unob¬ 
structed. When a metal pushcart roiled 
through the transmission path, the UM’s 
status light blinked, indicating a commu¬ 
nication failure. However, the network 
recovered without any loss of data. 

In theory, Altair*s I0-Mbps transfer 
rate shouldn't present any limitation to 
today's PCs. In fact, a test on the Unix 
LAN with TCP/IP protocol showed a file 
copy across the network to run at 56 kilo¬ 
bytes per second, both wired and wire¬ 
less. Novell NetWare was different. 

When NetWare operates, each trans¬ 
mitted packet requires a response. On 
a wired system, this response happens 
quite fast. Altair* s radio protocol adds to 
each packet a bit of overhead that can 
slow down the network considerably. I 
copied some large files to and from a 
NetWare 386 file server over a wired Unk 
at 194 KBps, and then over Altair. With 
the added overhead, the best I could get 
was 69 KBps. 1 then ran some applica¬ 
tions over the link and found the perfor¬ 
mance to be noticeably slowed but ac¬ 
ceptable. Motorola says that typical users 
will see little or no speed degradation 
running Novell, but from my brief time 
with the system, I*m not sure Pd agree. 

The Altair is ideally suited for situa¬ 
tions in which you can*t run cabling 
through a wall or simply don’t want to 
run anything permanent. One beta tester 
I spoke with is considering the Altair 
technology to equip a facility that will be 
occupied for only six months. 

But Altair technology doesn’t come 
cheap. The CM unit costs $3995, and 
each UM sells for $3495, If you place the 
maximum of six workstations on a UM, 
you can drop the per-node cost to approx¬ 
imately $700. Industry estimates of wir¬ 
ing Ethernet systems range from $200 to 
$1000, depending on the situation. For 
tough wiring situations, the Altair may 
do more than save you money—it also 
could be your only solution. M 


Howard Eglowstein is a testing editor in 
the BYTE Lab. He has a B,S, in architec¬ 
ture and design from MIT. You can reach 
him on BIX as "heglowsteim ” 
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HOOKS LIKE A JOB 
FOR MINU1EMAN. 


Spikes. Surges. Overvoltage. 
Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data. 
Unless you’re protected with 
Minuteman Uninterruptible 
Power Supplies. 

Minuteman protects all your 
equipment and data. All the 
time. In fact, in 

of power . ?§83p 

failure, it will safely and 
automatically shut down your 
network, using your operating 
system or our own software. 
Even if you’re not there. 

There’s a Minuteman to fit 
your needs, large or small. 
Including 220-volt international 
models. And we ship orders 
the same day they’re received. 

So call us. You can’t stop 
disaster from striking. But you 
can keep it from hurting you. 

1 - 800 - 238-7272 


See Us At 

PC EXPO 



STANDBY UPS MODELS 

300 VA to 2300 VA 

Sine wave output: I 
msec Transfer 

0H-UNE UPS MODELS 

500 VA to 10,000 VA 

Static by-pass standard 

True on-line sinewave 
outputs 



UNATTENDED SHUTDOWN 

Via your operating 
system or our software, 
interfacing: 

No veil 286 VAP and 
386 NLM 

ELS Level II 

AIX for IBM RS600Q 
Version 3, l & up 

AIX for IBM RT 
Version 2.2.1 & up 

3COM 

LAN Manager 
Banyan Vines 


SUN OS Sun 3 
Version 4.01 & up 

DEC VMS Version 
5,1 & up 

Custom configuration 


AT&T 3B2 


AT&T UNIX 386 
Version 3,2 


SCO UNIX 386 
Version 3,2 & up 


SCO XENIX 386 
Version 2.3.2 & up 

SCO XENIX 286 
Version 2.2.1 & up 

Sun OS Sun 4 
4,03 & 4.10 & up 


Sun SPARC Version 
4.03 & 4,10 & up 


TESTED and 
APPROVED 


International Models: 22Qv 240v 
Novell approved UPS monitor boards 


UNINTERRUPTIBLE POWER SUPPLIES 

© Para Systems, lne. 1455 LeMay Drive, Carrollton, Texas 75007 Phone: 214-446-7363 FAX: 214-446-ytJ! I 
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Pretty 


A PC that looks good in 
your office won't look good 
for long out in the plant. 

Heat murders micropro¬ 
cessors. Dust decimates 
disk drives. Vibration 
victimizes video cards. 

Any or all can wreck your 
entire operation. 

The Texas Micro line of 
rugged, reliable ISA Bus 
products and systems are specifically engineered 
for those brutal industrial environments that eat 
pretty PCs for breakfast. 

Durability built in from scratch 

To ensure maximum durability we design and 
manufacture from scratch practically everything 
that goes into our systems, like passive backplanes 
which we pioneered for microcomputers in 1983. 
These backplanes accommodate a full complement 
of convenient, plug-in components, all compat¬ 
ible with Compaq DeskPro.® They 're why our 
Mean Time To Repair (MTTR) is a phenomenal 
10 minutes. 

You won't find passive backplanes—or lower 
MTTR — in any of the leading office PCs. 



Mission Critical Workstation 
1448: Combines a CRT and 
CPU into one rugged NEJvfA-4 
system unth 9 option slots and 
2 drive bays. A complete 386SX 
system from $7395. 


More options mean more choices 

We also build industrial-strength option cards to 
handle myriad functions, in addition to our 286, 
386SX,™ 386DX™ and 486™ CPU cards in a full 
range of processor speeds. Our CPU card designs 
use Very Large Scale Integrated circuits and pro¬ 
grammable array logic devices to reduce compo¬ 
nent counts by 50—60% which enhances reliability 
and resistance to physical stress. Ultimately, the 
design contributes to our remarkably long Mean 
Time Between Failures (MTBF): 70,000—100,000 
hours, calculated against the MIL Standard 
Handbook 217E. 

You won't find that kind of card selection—or 
MTBF— among the leading PC makers. 


We pretest, test, and then retest 



Mission Critical Kackmount 
3014 & 8014 (above) each has 
]4 option slots, 3 drive bays. For 
computing where desktops die. 

A complete 386SX 3014 system 
from $4395, A complete 386SX 
8014 system from $4675 , 
Withtmi monitors. 


You won’t find them tor¬ 
turing their systems like we 
torture ours either. Not 
only do we perform exten¬ 
sive “shake, rattle and roll” 
tests on each new design, 
we pretest all our systems 
before they leave our dock. 
We burn them in at 55C/ 

131F for 48 hours straight 



















Tough. 


just to make sure they can take the heat. 

What's more, we shock mount our disk drives to 
stand up to vibrations surpassing Richter scale pro¬ 
portions and we use only high-reliability power 
supplies that can go for 100,0(30 hours MTBF. 

Our guarantee is your guarantee 

With all this reliability designed into our prod¬ 
ucts, is it any wonder that we guarantee better 
support than any of the other leading PC makers? 
Every system comes with a full one-year, on-site 
warranty. Theirs don’t. We also offer a toll-free 
number for technical and sales information, a 
regional network of sales engineers and engineering 
support for system integration. 


Why the competition is no competition 



Backplane 

architecture 

Shock 

mounted 

drives 

48 Hr 
bum-in 
at 131 
degrees 

Total 

ISA 

slots 

100,000 

MTBF 

Power 

supply 

Built 
like an 
M1A1 

Manu¬ 

facturers 

SRP 

Compaq 
386SX 
Model 84 

No 

No 

No 

5 

No 

No 

$3699 

Texas 

Micro 

2003 

Yes 

Yes 

Yes 

10 

Yes 

Yes 

$3950 


Both systems similarly configured with 2MB RAM, Texas Micro- 104MB hard drive, 
COMPAQ-84MB hard drive, 1.2MB floppy, VGA graphics, keyboard, monitor not 
included, purchase price discounts may vary by quantity and reseller 


Tough systems at gentle prices 

The leading office PCs may 
look prettier than ours. But 
our industrial-strength sys¬ 
tems are designed to be more 
reliable, and to do it for no 
more money than it costs for 
the fancy office system. 

Which makes a Texas 
Micro PC look a whole lot 
better in two places where it 
really counts: 

Your production line and 
your bottom line. 



Mission Critical Benchtop 
2003: With 10 option slots and 
2 drive bays the 2003 makes 
desktop computing possible 
in extreme environments. A 
complete 386SX system from 
$3950 without monitor. 


For technical or sales information, call: 

1 - 713 - 933-8050 



Texas Micro Europe BV, Gebouw Flevopoort, Televisiewcg I A, Almere, The Netherlands 


Texas Micro”" is a trademark of Texas Microsystems. Inc. All other trade names referenced are the service mark, trademark, or registered trademark of the respective manufacturer 
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“PowerWatch is available in the 
United Kingdom from:” 


UNiSYS 


ICELOCK 

Icelock is an exclusive soft¬ 
ware protection device 
which allows any software 
reseller—from developers to 
distributors to corporate 
users—to protect the pro¬ 
grams they sell or use from 
software piracy. IceLock is a 
small "dongle" which plugs 
into any serial or parallel port 
on the computer—and yet 
still leaves the port open for 
peripherals. Software can be 
used like a book: copies of 
programs can be be kept in 
many places but only run on 
computers that have the 
exclusive ICE device. 

Icelock encodes existing 
EXE and COM files. 


POWERWATCH 

PowerWatch works with any 
UPS to provide guaranteed 
software and hardware shut¬ 
down during a power failure 
before the UPS batteries are 
exhausted. This eliminates 
the possibility of UPS failure 
when battery time is ex¬ 
ceeded. It saves yourfiles, exits 
your programs and logs out of 
the network. Available to MS- 
DOS, XENIX and UNIX users. 
Compatible with all major 
networks. 


FILELOCK 

Filelock is a combination of 
hardware and software to 
protect sensitive data. 
Filelock inserts into any serial 
or parallel port to allow se¬ 
cured data to be accessed 
from within an application. 
Filelock maintains a library 
of secure files and it 
compresses secured files. 


THE WORLDWIDE LEADER 

IN DATA PROTECTION 
OFFERS THESE 




FOUR EXCITING 
PRODUCTS 




See us in America at 
TRACKER m FIVE 

personal contact management software 


Tracker ™ Five is an “intelligent' cardfile system which dramatically simplifies the storage, retrieval, 
up-dating and access of information on clients, customers, and contacts. 

And. because Tracker ™ Five can be a TSR (terminate and stay resident) system, it means that no 
matter what else you're working on. one hot-key brings Tracker 1M Five to the screen, ready to 
help you write a note, schedule an appointment in your calendar, or retrieve a vital piece of 
information in an instant. 



Distributorships available, call or fax: 

313 R/E Ltd. 43 Argow PI. Nanuet N.Y. 10954 Tel. 1 (800) UD 313 RE 
Tel. 1-(914) 623-1630. Fax (914) 623-7180 

WORLDWIDE SUPPORT 

Australia: (62) 310728 Fax (62) 961815 Belgium: (013) 771902 Fax (013) 777372 

Denmark: (042) 804200 Fax (042) 804131 Italy: (02) 6698 1094 Fax (02) 6700 705 
Malaysia: (03) 719 8299 Fax (03) 717 6558 Netherlands: (020) 5861 411 Fax (020) 5861568 
United Kingdom: (0600) 5829 Fax (0600) 72179 
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REVIEWER’S NOTEBOOK 


Server-Based UPSes Promise 
During Power Problems 




The Para Systems 
(top) and Zentao 
UPSes monitor 
power conditions 
and alert network 
workstations if 
a power failure 
occurs. 


I n the beginning, the rule was one per¬ 
son, one computer, and one uninter¬ 
ruptible power supply (UPS)—a sim¬ 
ple setup. If the power failed, the user 
simply stopped working, saved his or her 
files, and shut down the computer. 

Today, thanks in part to the prolifera¬ 
tion of LANs, the situation is more com¬ 
plicated. The computer in question may 
be a network server with several work¬ 
stations running off it. The server may 
be in a remote location where a user does 
not constantly monitor it; thus, a UPS 
that simply powers one workstation or 
the server on a LAN is not sufficient. If 
the power fails, other workstations on 
the LAN would not know if anything 
were amiss. Only after the UPS battery 
power was depleted would the failure be 
apparent. By then, network operations 
would cease, and files could be damaged 
or destroyed. 

Network Ready 

This month’s Reviewer’s Notebook takes 
a return look at network-ready, standby 
UPSes that provide the usual power- 
backup capabilities and some extra capa¬ 
bilities for networks (see “ ‘Smart’ 
UPSes Alert LANs to Power Problems,” 
May BYTE). For this review, I have 
selected the Para Systems Minuteman 
AT800 and the Zentao UPS 750L. Each 
supports servers running NetWare 386 


and provides power-monitoring soft¬ 
ware. The Minuteman has a power rating 
of 800 volt-amperes while the UPS 750L 
is rated at 750 VA. Both UPSes use 
sealed lead-acid batteries (gel cells). 

These UPSes connect to the server or 
workstation via a serial or special inter¬ 
face port. A TSR monitoring program 
running on the server or workstation 
checks the port for a signal from the UPS 
that the power has failed. If a voltage sag 
or power failure does occur, the monitor¬ 
ing program is alerted. Should the power 
failure continue beyond a preset time, the 
program sends a message to all the work¬ 
stations on the LAN, instructing users to 
save their files and log off. 

The UPS sends continuous updates to 
the monitoring program on the batteries’ 
condition. When the batteries are just 
about completely exhausted, the pro¬ 
gram sends a message to all the worksta¬ 
tions to log off immediately. The pro¬ 
gram then closes all the files on the 
server and sends a signal to the UPS to 
shut down. This “active” status of the 
UPS protects computers that are unat¬ 
tended or in remote locations. 

Minuteman AT800 
The front panel of the Minuteman in¬ 
cludes a set of six LEDs that display nor¬ 
mal AC operation, battery status, AC 
failure condition, overload condition, AC 


BITE 


ACTION SUMMARY 


I WHAT LAN-BASED UPSES DO 

Combined with "smart" 
software, they inform network 
users about a power failure, 
broadcast log-off messages, and 
automatically shut down the 
network server. By monitoring 
battery levels and power quality, 
they can help head off damage 
from faulty power conditions. 

RECOMMENDATIONS 

The Para Systems Minuteman 
AT800 offers a simple interface, 
easy-to-install software, and 
good documentation. However, the 
BYTE Lab's choice for best UPS in 
this category still goes to American 
Power Conversion's entry (see 
" 'Smart' UPSes Alert LANs to 
Power Problems," May BYTE). 

PRICE 

Minuteman AT800, $879; 

Network Manager for Novell 
NetWare 2.x and 3.x and AT&T 
Unix System V release 2.3.2, $109 

UPS 750L, $469; UPS 
Monitoring Kits: UPSC-02 for MS- 
DOS, $149; UPSC-04N for 
Novell NetWare 3.x, $299; and 
UPSC-04X for AT&T and SCO 
Unix, $299. 

FOR MORE INFORMATION 

Para Systems, Inc. 

P.O. Box 815188 
Dallas, TX 75381 


(800 

(214 

fax: 


238-7272 
446-7363 
214) 446-9011 


Circle 976 on Inquiry Card. 

Zentao Corp. 

231 West Grand Ave. 
Bensenville, IL 
(708) 350-9040 
fax: (708) 350-9049 

Circle 977 on Inquiry Card. 
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fault condition (he.* low or excessively 
high voltage), and fuse condition* The 
back panel has four 120-VAC output re¬ 
ceptacles and a UPS monitoring inter¬ 
face. 

The Minuteman uses its own Network 
Manager package as the monitoring pro¬ 
gram. Network Manager resides on a 
Novell server and executes as a back¬ 
ground task. You can load it as either a 
value-added process or a NetWare load¬ 
able module (NLM), depending on the 
NetWare version running on the server. 
Network Manager communicates with 
the UPS through an RS-232 serial port 
on the server. 

The Network Manager installation 
program prompts you for the serial-port 
selection, the length of time the UPS uses 
the battery before shutting down the 
server, the wait time before the UPS sig¬ 
nals a power failure, the amount of time 
from when the program detects a low- 
battery condition until it sends a message 
and executes the Novell DOWN com¬ 
mand to shut off the server, and the grace 
period after the server is shut down until 
the Network Manager turns off the UPS. 

The Network Manager performed 
well on the BYTE Lab's test LAN. Dur¬ 
ing the power-off test, the program sent 
the appropriate warning messages to the 
workstation. After the specified time 
had elapsed, it closed all (he files, and 
the UPS shut down. 

The documentation for both the Min¬ 
uteman and Network Manager is well 
written and easy to follow. 

UPS-750L 

Designed to sit under your monitor, the 
UPS 750L has a main power switch, an 
alarm reset, and separate power switches 
for the computer and monitor. Two LED 
bar graphs show the load level and the 
battery condition. Separate LEDs show 
power and UPS operation. Like the Min¬ 
uteman, the UPS 750L*s back panel has 
two 120-VAC output receptacles and a 
UPS monitoring interface. 

The UPS 750L comes with the Safe- 
Ware Intelligent UPS Monitoring Kit. 
SafeWare uses an 8-bit interface card, 
which you install in the server or work¬ 
station, and an NLM monitoring pro¬ 
gram running on the server to connect to 
the UPS. A DB-9-to-DB-i5 cable con¬ 
nects the server to the UPS. 

The SafeWare installation program 
copies several files onto the server's hard 
disk in a user-specified subdirectory. 
Other files are copied to the SYS: SYS¬ 
TEM subdirectory. The installation pro¬ 
gram then appends the system log-in 
script. Next, you type LOAD INSTALL 


in on the server machine to access the 
Novell Installation Options menu so that 
you can edit the AUTOEXEC.NCF file. 
You can enter the commands LOAD UPS 
TYPE = STANDALONE PORT=231 
DISCHARGE =5 RECHARGE^! to set 
the parameters for the UPS into AUTO¬ 
EXEC. NCF and save the file. These 
commands determine how much time 
passes after a power failure before the 
program sends a message to the worksta¬ 
tions, and the amount of time before the 
batteries are completely depleted that the 
UPS will shut down. On rebooting the 
server, the UPS.NLM module will run 
as the monitoring program. 

Another TSR, SW.EXE, has to run on 
every workstation connected to the UPS, 
The combination of the NLM monitoring 
program, the SW.EXE program, and a 
_ PROFILE. PAR file also lets you store 
the shutdown commands for any pro¬ 
grams running on a workstation. 

Like Network Manager, SafeWare 
performed well on the BYTE Lab tests. 
Unfortunately, after the tests were com¬ 
pleted, the UPS indicated an overload 
condition and stopped working. I attri¬ 
bute the failure to the rough handling the 
unit received when it was shipped from 
the manufacturer in Taiwan. 

The UPS 750L*s documentation was 
not as well written as the Minuteman's. 
The installation instructions for Safe- 
Ware were not well organized, and the 
manual had several spelling errors. 

Zentao claims that new monitoring 
software that does not use a special inter¬ 
face card but runs through a serial port 
will soon be available. 

Sags and Holdups 

The primary function of a UPS is to keep 
your computer running when the utility 
power fails. To test this, I charged the 
battery in each UPS for several days. 1 
then connected each UPS to a network 
server computer. Next, I installed a vari¬ 
able transformer between the UPS and 
the utility power to control the voltage 
and to simulate brownouts and power 
failures. For the tests, I ran each UPS on 
a two-station Ethernet LAN running No¬ 
vell's NetWare 386 version 3.1. 

The power load that a computer pre¬ 
sents to a UPS depends on the equipment 
installed in the server or workstation. 
For these tests, the server was a Zeos 
486/33 with an EISA bus, 4 megabytes of 
RAM, a 319-MB SCSI hard disk drive (a 
Seagate ST4376N) and controller, Sc¬ 
inch I.2-MB and 3"A-inch 1.44-MB 
floppy disk drives, a tape backup drive 
and controller card, a Novell NE-2GO0 
thin-wire Ethernet network-adapter 


card, a VGA card, and a Zeos 12-inch 
VGA color monitor. The computer was 
powered by a PC Power and Cooling 
450-watt power supply; the monitor was 
rated at 120 VAC 1.2 A, which equals a 
144-W load. This provided a maximum 
load of 594 Won the UPS. 

The workstation not powered by the 
UPS was an IBM AT with a Mylex 
LNI390A thin-wire Ethernet network- 
adapter card. 

My first test determined the “trigger” 
voltage where the UPS would switch over 
from the utility to battery power in the 
event of a brownout or voltage sag. At the 
start of the test, the voltage to the server 
was 120.5 VAC, When I lowered the volt¬ 
age, the Minuteman was triggered at 
106.1 VAC and the UPS 750L at 103.5 
VAC. 

The next test measured the holdup 
time (i.e,, the amount of time the UPS 
powers the server in the event of a power 
failure). The Minuteman ran for 17 min¬ 
utes, 1 second, and the UPS 750L ran for 
21 minutes, 50 seconds before automati¬ 
cally shutting down. 

Ready and Waiting 

The Minuteman’s best features are its 
four AC outlets, well-written documen¬ 
tation, simple installation, and good per¬ 
formance with Novell's NetWare. How¬ 
ever, it requires a dedicated serial port 
for the monitoring program. 

The UPS 750L provides a more conve¬ 
nient size and design, slightly better 
holdup time, and good performance with 
Novell's NetWare. It also costs less. 
Unfortunately, it has only two AC out¬ 
lets, requires a slot in the server for its 
interface card, is not easy to install, and 
lacks well-written documentation. 

So which should you choose? It’s a 
close call; both these UPSes can protect 
your network server, I prefer the Minute- 
man AT800 because it is easy to install. 
But taking into consideration the UPSes 
that the BYTE Lab looked at in May, 
American Power Conversion's Smart- 
UPS 900 edges out these latest competi¬ 
tors, despite its higher price of $999. The 
Smart-UPS 900 has a smart-boost fea¬ 
ture for dealing with brownouts, six AC 
outlets, and PowerDoctor software that 
allows you to monitor the UPS in real 
time. ■ 

—Stan Wszola 


Reviewer *s Notebook provides new infor¬ 
mation—including version updates, new 
test data , long-term usage repeats, and 
reader feedback—on products and prod¬ 
uct categories that have been previously 
reviewed in BYTE. 
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ENGINEERING INC. 

SERVING THE SOFTWARE INDUSTRY SINCE 1979 

270 Lexington Drive 
Buffalo Grove, Illinois 60089-6930 
(708) 808-0300 FAX 808-0313 
1-800-562-2543 


1 - 800 - 562-2543 


WHY 

SOFTWARE 

COMPANIES 

ARE 

CHOOSING 

HARDLOCK 


HARDLOCK’ 

The Preferred Protection System! 


Actual size shown 


Hard lock — programmable, algorithmic 
response and memory option — all in one 


GLENCO 


Developers Say... 

“Since the Hardlock uses an algorithmic 
response chip, I am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means I can keep custom 
configurations in Hardlock 
rather than in a file. I can 
protect my .EXE or .COM 
files directly and/or incorporate 
Glenco’s high level language interface routines into my software. 
And, I feel confident I’ll have Glenco’s support if I use other 

programming languages.” 


End Users Say... 

“Hardlock allows me to backup my 
software investment. 
I just plugged 
Hardlock into the 
printer card, 
connected the 
printer cable, 
and forgot about it. 
Since Hardlock 
doesn’t require a 
battery, I am 
assured of reliability 
and no down time. 


Accountants Say... 

“Hardlock provides our 
company with a healthier bottom 
line. Since our software can’t be 
copied, our revenue has steadily 
increased. The unique pro¬ 
gramming board allows us to 
program the Hardlock in seconds. 
This ensures optimum delivery 
schedules from Glenco and a lower 
inventory cost for us. Hardlock’s 
field programmable feature 
means a single Hardlock can 
protect more than one product.” 


H 


R 


D 


0 


K 


A 


For a distributor in Europe contact. FAST Electronic GmbH 49-89-539800-20 FAX 49-89-539800-40 
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InfoWorld And BYTE Readers GoToThe“Polls’.’ Both Agree... 

Northgate Elegance 486/33 Voted 
Desktop Computer Of The Year”! 



Northgate 
Technology Leads 
Again... Now 
Compatible With 
Novell'3.1! 


1990 
Product 
of the Year 


ho ever thought a direct 
marketing company could take 
away InfoWorld s highest honor 
from IBM® Compaq®or Applet! 
They dominated the voting 
for a decade. But when 
the 1990 election was 
over, so was their dynasty! 

And a new champion 
was crowned: Northgate 
Elegance 486/33. 




Then, BYTE Readers Voted Elegance 
“Desktop Computer of the Year”! 


Shortly after InfoWorld 
readers spoke, BYTE 
readers went to the polls. 
They overwhelmingly 
voted for Northgate, 
saying they'd rather have 
Elegance 486/33 on their 
desktop than any other! 



PC Magazine Adds To The Glory. 
Elegance Wins “Editors 1 Choice”! 
W A sure winner in its class ” raved 
PC Magazine. The editors 
just couldnt say enough 
great things: “Clear 
documentation, excellent 
sendee policies, top 
name components and 
fine performance -'tt 





MAGAZINE 


I EDITORS’ 
| CHOICE 






































When Industry Experts And Users 
Speak Out, Northgate GetsTheVote! 



r here are two different 
kinds of Northgate 
buyers: (l)The repeat 
customer who knows 
hell be treated first rate with 
Northgate and doesn’t hesitate 
buying again and again; (2) The 
first time buyer who calls 
Northgate because he just hasn’t 
found the right vendor despite 
all his shopping and comparing. 


At Northgate, the search ends. 
And it ends with the buyer 
finding what he truly wants. 

A company that cares for 
him. Who won’t let him 
down no matter what. When 
Northgate makes a commitment, 
you can count on it. We deliver! 


Elegance 486/33 

Base System Prices Start From Only: 


* 4549 °° 


Or as low as s 140°° 
per month t 


Elegance 486/25 

Base System Prices Start From Only: 


S'l/CJ.QOO Or as low as *115" 
OU ■ y per montht 


Elegance 386/33 

Base System Prices Start From Only: 


$ 2299 °° 


Or as low as , 70 00 
per montht 


Elegance 386/25 

Base System Prices Stan From Only: 

Or as low as *65 00 
per montht 



“Northgate stops at nothing to please 
its customers.”* Sounds like a company 
slogan, doesn’t it? But we didn’t say it; 

PC Magazine did! In their “Service and 
Reliability' Survey,” the editors also said: 
“Northgate is the hands-down winner 
when it comes to customer loyalty.”* 

We don’t just build computers, we 
build trust. To earn your business, we 
work harder. Smarter. Longer. In fact, our 
24-hour, 7-day-a-week toll-free technical 
support inspired Dr. Jerry Pournelle to 
call it: “the standard other mail order 
computer companies must match.”** 

We were the first to offer free over¬ 
night shipment of replacement pans - 
more proof that your needs come first at 
Northgate. Of course, our systems are 
backed by a full one-year parts/labor 
warranty; 5 years on OmniKev® keyboards. 

The nation’s largest computer repair 
service company with 5,000 technicians 
now serve you from over 400 locations. 
On site service is FREE for one year! 


From your very first phone call to 
Northgate . .. you’ll know you’re dealing 
with a company that forever puts you first! 

Use Elegance RISK FREE for 30 day’s! 
If your Northgate doesn’t get your vote, well 
buy it back at full price. No questions asked! 

Northgate Elegance Base System Features: 

♦ Intd*486/33 MHz processor 

♦ 64K SRAM rcad/write-back cache 

♦ 4MB RAM: expands to 8MB on motherboard 
(16MB total RAM with 32-bit memory card) 

(1MB RAM on 386 Base System) 

1.44MB 3.5"floppy drive (1.2MB 5.25" optional) 
Weitck® coprocessor support 

♦ One 32-bit, six 16-bit and one 8-bit slots 
One parallel and two serial ports 

♦ Desktop case with 200 watt power 
supply OR optional Vertical Power case 
with 220 watt power supply 

♦ Award-winning OmniKcy keyboard 

♦ Hercules compatible monochrome video adapter 

♦ MS-DOS 4.01 and GW-BASIC installed 

♦ Microsoft*Window's** 3.0 and mouse 

♦ FCC Class B certified; Novell certified 


Design your own configuration! 
Nonhgate’s award-winning 486/33 and 25 
MHz systems come in a wide range of 
configurations to suit your particular 
needs. Add hard drives — 40MB, 80MB, 
100MB, 200MB, 1.2GB. Monitors - 14" 
VGA Mono or Color, 14" SVGA, 16" 
Nanao SVGA, 19" NEC Super BIG 
VGA. Also available is our Award-Winning 
Elegance line of 386/33 and 25 MHz 
systems. Call Northgate for specifics! 

Call Toll-Free 24 Hours Every Day 

800 - 345-8709 

Major corporations, volume purchasers 

and government agencies call O AA # PJT # / ArQ 

National Business Accounts: OUU uu) 0Uu7 

FAX your order! 800-323-7182 

Notice to the hearing impaired: Northgate has 

TDD capability. Dial 800-535-0602. 

Call For More Information On Our 
486/33 And 486/25 EISA Systems! 


HORTHGATE 
COMPUTER 
SYSTEMS/R£ 


“Smart Tools For Business”™ 

7075 Flying Cloud Drive. Eden Prairie, MN 55344 


CCnpyrtglM Nurthgne Computer Svrtrmi. Inc. 1991. All ru£o reM/ved. Northgate. QmmXey. Elegance and the Northgate TV logs are reentered trademarks of Northgace Compote; Synctnt MU8* a a trademark of Intel All otter products and brand names are ir.demarks ami registered trademarks of ihrx retpet-tire 
comp Mies. Price, and spcriftrstinns tubject to chirw without nonce. Northgate rcsenet the right to luboiruct compoocorts of equal or greater quafiryor performance AO items ititqcrr to avaiiabtfk, Mb support die ethical u«r of software to report software copyright violations, calf the Software Publishers Associations 
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C++ Your 386, 486 & i860! 


The key to taking full advantage of your Intel 
32-bit CPU is a Micro Way globally optimized 
compiler The latest, NDP C++, is ideally suited 
to writing numerically intensive applications or 
encapsulating your human interface to take max- 
imum advantage of new GUIs, such as Windows 
3,1. C++ makes it possible for the user to define 
his own types and specify how they get handled 
by the compiler. For example, where all C com¬ 
pilers automatically extend floats to double, thus 
slowing up coprocessors like the 3167 and 4167, 
NDP C++ handles single precision library calls 
with no loss of speed. In addition, it is possible to 
define new types, and their operators, like com¬ 
plex numbers and matrices. Hunning on top of 
NDPWIN™, our 32-bit Windows Extender, 


NDP C++ can be used to manage sophisticated 
human interfaces through its ability to simul¬ 
taneously address all of the memory available 
under Windows and access the Windows SDK, 

NDP C++ is AT&T release 2.1 compatible. 
Since C is a subset of C++, this means NDP 
C++ can also compile C programs, and it, in fact, 
passes all the Plum NaJI ANSI C conformance 
tests. 

Microway's compilers come with the features 
you need to simplify porting to the 32-bit mode 
of the 386, 486, or i860, including a 99% VAX/ 
VMS compatible FORTRAN and a dual dialect 
C which is UNIX System V and ANSI com¬ 
patible. Each NDP compiler is designed to take 


maximum advantage of 32-bit protected mode 
operation, including the 4 gigabyte address 
space of the processor, plus access to 
coprocessors from Intel, Weitek, and Cyrix. 

If you're burning up a lot of VAX or Cray time, 
you should seriously consider the Number 
Smasher-860. It delivers super-computer 
throughput, running in an ISA or EISA bus, for 
about the price of a 486 system. With Number 
Smasher-060 and NDP C-860 or NDP Fortran- 
860, you can recompile all of your G or 
FORTRAN programs and run them in any 286, 
386, or 486 system. 

For more Information, please call Micro Way's 
Sales Department at (508) 746-7341. 
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Our NDP compilers generate globally optimized, 
mainframe quality code that runs on the 386,486 
or i860 in protected mode under UNIX, XENIX, 
SunOS, extended DOS ex NDPWIN™, our 32-bit 
Windows Extender. The compilers address 4 
gigabytes of memory and support the Intel, 
Weitek, and Cyrix coprocessors. Applications 
can mix code from ai four compilers and as¬ 
sembly language. Clear View, our full-featured, 
windowing, symbolic debugger, works with DOS 
versions of NDP 386 and 486 compilers. 

NDP Fortran™ is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features 

NDP G™ runs in two modes—K&R with Sys¬ 
tem V and MS C extensions or 100% ANSI as 
validated by Plum Hall. 

NDP Pascal™ is a full ANSI/IEEE Pascal, 
with extensions from C and BSD 4.2 Pascal, 

NDP C++™ is an AT&T v.2,1 compatible C++ 
compiler that contains a full ANSI C compiler 
as a C++ subset NDP C++ 386/486.$1195 

NDP Fortran, C or Pascal Pricing 
i860 versions indude toolset and run on DOG, 
UNIX, XENIX, SunOS, Windows or OS/2 $1995 
366 DOS Versions Include NDP Tods .... $895 

NDPWIN versions ™iud* ndp Tool* _$895 

486 DOS versions includ* NDP Tod* .... $1195 
UNIX/XENIX 386/486 versions ..... CALL 
NDP VMEM Virtual Memory Manager $295 

NDPW1N-SDK interfaces Microsoft Windows 
SDK so that It can be called by 32-bi t langu ag es 
(Available 3rd Quarter, 1991).$1495 

Clear Vie w™-3/406 Symbolic Debugger; $395 

NDP-CroasRef™ Q u r full function cross 
reference utility that produces comprehensive 
data and function listings. Available for all 


NDP compiler versions....$195 

NDP Plot™ ........$325 

NDP/FFT™NDP or 80x87 version.., ea.$250 
Halo Professional. * *.... $595 


NDP/NAG™ This subset of the NAG mainframe 
libraries has 172 routines for differential equa¬ 
tions and eigenvalue problems, matrix opera¬ 
tions, fitting curves, stetistics and regression 
analysis___.._ 386 Version: $895 


Number Smasher-860 is the highest perfor¬ 
mance coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. 
Deiirefs up to 80 million floating point operations 
per second at 40 MHz and produces over 12 
double precision Unpack megaflops. The board 
comes standard with an ISA riterface, 8 meg of 
high speed memory, two transputer link adapters, 
and your choice of NDP Fortran, C++, C, or Pascal 
for the i860 running under DOS, UNIX. XENIX or 

SunOS.....33 MHz: $6995 

40 MHz; $9200 32 MB version: add $4000 

860 Vectorizef includes PSR VAST-2 which 
converts a FORTRAN program into a new pro¬ 
gram which calls the Intel Vector library. In¬ 
cludes the Intel Vector Library and Micro Way's 
i860 Profiler. $1495 

860 Vector Library — Written for Intel, the 
library includes over 400 vector primitives that 
take advantage of the i860's cache, dual 
instruction mode, and pipelined multiplier 
accumulator. $495 

NDP/NAG-860 is a MicroWay port of the NAG 
workstation library to the i860... $1495 

NDP/HALO-860 includes HALO Professional 
and an interface library which makes HALO 
directly callable by the i860..$995 



PC Week’s ‘Analysts Choice' for 386SX 
accelerators, FASTCache-SX is the ideal 
Windows platform for your AT, 
FASTCache-SX™ — Most cost-effective 
accelerator on the market today. This 4'4- 
length, 16-bit card plugs Into your I/O channel 
and 286 socket, speeding up all applications by 
a factor of 2 to 4. Runs all 386 applications, 
OS/2 and Windows 3,0. Features a 16 or 20 
MHz 386SX, a 486-style 32K cache (expan¬ 
dable to 64K) and a math coprocessor socket. 
16MHz: $495 20 MHz: $595 Cable: $95 

FASTCache-SX/Flu s™ — The -Windows 
Solution" — combines the FASTCache-SX 
accelerator with up to 8 megabytes of extended 
memory. The 20 MHz Plus occupies a 16-bit slot 
and can be purchased with memory and/or a 
coprocessor. The OK price is $695, Cable: $95 


The Journal of Numeric Data Processing, pub¬ 
lished by MicroWay, is dedicated to numeric 
issues including new code generation techni¬ 
ques and languages, RISC devices that run in 
PCs, getting the most out of your coprocessor 
(from the 8087 to the i860), parallel processing, 
and more. Call for your free issue. 


MicroWay 486/1^ Workstations 


Custom-built to user specifications, our 486 
system provides a 32-bit, ISA or EISA environ¬ 
ment for running DOS, UNIX, XENIX, and OS/2 
applications. Delivers exceptional performance 
for 2-D and 3-D visualizations, software 
development, oompute-m tensive applications, 
and CAD/CAM programs. Generates 13 Mega- 
Whetstones with a Weitek 4167 and 4 to 8 
double precision Unpack megaflops with a 40 
MHz Number Smasher-860, 


Parallel Processing 


MicroWays ongoing R&D is based on the 
INMOS T800, T9000, and Intel i860. We 
recently achieved 90% efficiency and 132 
megaflops running two i86Qs. Our T800 
products are T9000 object compatible, making 
them ideal development platforms for this new 
superscalar RISC processor. 

Quadputer™ — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 

build transputer networks.from$184S 

Monoputer™— Includes one T8QQ and up to 
16 meg of RAM. ...from $1295 


Math Coprocessors 


WEITEK, INTEL, CYRIX 

4167-25/33 .$995/$ 1295 

3167-20/-2S/-33.$495/$795/$995 

mW3167 Micro Channel-25/33 .. from $1295 

mW3167/80387 Board.$200 

80387-16SX $230 80387-20SX . . $300 

80387-16 .. $265 80387-20 .... $345 

80387-25 ..$439 80387-33 ....$540 

80287XL ..$160 287Turbo-20™ $300 

Cyrix 5X 16MHz: $230 SX 20 MHz: $255 
20 MHz: $279 25 MHz: $359 33 MHz: $429 
EMC87 33 MHz .$595 


Micro _ World Leader in PC Numerics 

Corporate Headquarters: P.O. Box 79. Kingston. MA 02364 USA (508) 746-7341 
32 High St., Kingston-Upon-Thames. U K , 081-541-5466 
USA FAX (508) 746-4678 Germany 069 75 2023 Holland 40 836455 Italy 02-74.90.749 Japan 81 033 222 0541 
































SOME ASSEMBLY REQUIRED 



STEVEN J. MASTRIANNI 


OS/2 

Device Drivers 


O S/2 device drivers continue to be a limiting 
factor in the acceptance and use of OS/2 , DOS 
drivers abound, but OS/2 drivers are scarce 
as hen's teeth—for a variety of reasons. OS/2 
drivers are more complicated than DOS driv¬ 
ers. They've got to handle context switching and priori¬ 
ties and accommodate dual-mode operation (real ver¬ 
sus protected)—issues foreign to many DOS 
programmers. In this article, I'll describe how to build 
an asynchronous RS-232 terminal driver for OS/2 in C, 
complete with interrupt handler and timer support (the 
code you'll need to build this driver is available on BIX; 
see page 5 for details). Once you've seen how that's 
done, you'll have the basic understanding you need to 
write OS/2 drivers for other types of devices. 

The Nature of the Beast 

OS/2 device drivers, like other multitasking drivers, 
shield applications from the physical characteristics of 
I/O devices (e.g., timing or I/O port addressing)* An 
application in need of I/O service transmits a request to 
the OS/2 kernel, which in turn calls a driver. The de~ 
vice driver handles all the hardware details, such as 
register setup, interrupt handling, and error checking. 
When the request is complete, the device driver mas¬ 
sages the data into a format recognizable by the appli¬ 
cation, It sends the data or a status indication to the ap¬ 
plication and notifies the kernel that the request is 
complete. If the request cannot be handled immediate¬ 
ly, the driver may either block the requesting thread or 
return a Request Not Done status to the kernel. Either 
way, the driver then relinquishes the CPU so that other 
threads can run, 

DOS device drivers do not have a direct OS/2 coun¬ 
terpart. They are simple single-task polling drivers. 
Even interrupt drivers under DOS poll until interrupt 
processing is complete. DOS device drivers support 
one request at a time, and any subsequent requests from 
the DOS kernel will cause the system to crash. 

In contrast, an OS/2 driver must manage overlapping 
requests from different processes and threads, and it 
must therefore be reentrant. It must also handle inter¬ 
rupts from the device and interrupts from a timer han¬ 
dler. In addition, the OS/2 driver must oversee switches 
from protected mode to real mode. It must accomplish 
these operations in an efficient manner, allowing other 
threads to gain access to the CPU, and, most impor¬ 
tant, it must do all these tasks reliably. Because it oper¬ 
ates at ring 0, the OS/2 driver is the only program that 
has access to critical system functions (e.g., the inter¬ 
rupt system and timer). The driver therefore must be a 
trusted program, because any error in the driver can 
cause a fatal system crash. 


OS/2 device drivers must also be bimodal, which 
means they must operate in real mode and protected 
mode. The interrupts must continue to be processed, 
and the requests must be completed, even if the user 
switches from the OS/2 prompt to the DOS compatibil¬ 
ity box and back. They must be able to deinstall when 
requested, releasing any memory used by the driver to 
OS/2. Additionally, OS/2 drivers may support device 
monitors, programs that monitor data as it is passed to 
and from the driver. Fortunately, OS/2 offers a wide 
range of system services 
called Device Helper rou¬ 
tines, or DevHlps, to provide 
this functionality. 

Tools of the Trade 

Designing an OS/2 device 
driver requires a thorough un¬ 
derstanding of the role of a de¬ 
vice driver, as well as a solid 
working knowledge of the OS/2 operating system and 
design philosophy. Debugging OS/2 drivers can be dif¬ 
ficult, even with the proper tools. The OS/2 device 
driver operates at ring 0 with full access to the system 
hardware. However, it has almost no access to OS/2 
support services, except a handful of DevHlp routines. 

Many driver failures occur in a real-time context, such 
as in the midst of interrupt handling. It may be difficult 
or impossible to find a driver problem using normal de¬ 
bugging techniques. In such cases, it is necessary to 
visualize the operation of the device driver and OS/2 at 
the time of the error to help locate the problem. 

The most important tool for driver development is 
the driver debugger. Generally, I use the kernel debug¬ 
ger from Microsoft, which comes with the Device 
Driver Development Toolkit, or DDK. Several other 
companies offer good driver development tools. A 
more complete version of this article in book form and a 
complete C-callable DevHlp library can be purchased 
from PSS. PentaSoft offers a C-callable interface to the 
DevHlp routines. OS Technologies offers a driver de¬ 
bugger that is OS/2 version-independent. And Fu- 
tureWare offers a driver debugger and a C-callable in¬ 
terface to the DevHlp routines. 

I write all my device drivers, including the interrupt 
and timer handlers, in Microsoft C 6.0. A device driver 
written in C can be written in approximately half the 
time it would take to write the same driver with the 
Microsoft Macro Assembler* In special cases, espe¬ 
cially when writing drivers for very fast devices or 
where performance is extremely critical, it only makes 
sense to write a few subroutines in assembly language. 

Mostdrivers, however, work fine when written in C« 

continued 

JULY mi • BYTE 241 


A practitioner’s guide 
to development of an 
asynchronous RS-232 
terminal driver for 
OS/2 In C 




A Message 
To Our 
Subscribers 

F rom time to time 

we make the BYTE sub¬ 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers ap¬ 
preciate this controlled use of 
our mailing list, and look for¬ 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers names 
and addresses only (no other 
information we may have is ever 
given). 

While we believe the distribu¬ 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 


BVTE Magazine 

Attn: Subscriber Service 
PjOl Box 555 
Hightstown, NJ 08520 


SOME ASSEMBLY REQUIRED 


Anatomy of an OS/2 Device Driver 

OS/2 drivers receive requests from the 
OS/2 kernel. When the driver is original¬ 
ly opened with a DosOpen call, the kernel 
returns a handle to the program that re¬ 
quested access to the driver. This handle 
is used for subsequent access to the 
driver, and the driver name is no longer 
used (or needed). 

When an application makes a call to a 
driver, the kernel intercepts the call and 
formats the driver request in a standard 
driver data structure, called the request 
packet. The request packet contains the 
data and pointers that the driver uses to 
honor the request. In the case of a Dos- 
Read or Dos Write, for example, the re¬ 
quest packet contains the physical ad¬ 
dress of the caller's buffer. In the case of 
an I/O control operation (IOCtl), the re¬ 
quest packet contains the virtual address 
of a data and parameter buffer. Depend¬ 
ing on the request, the data in the request 
packet will change, but the length and 
format of the request packet's header re¬ 


main constant. The kernel passes the 
driver a bimodal pointer to the request 
packet. This bimodal, or tiled, address is 
a pointer valid in either protected mode 
or real mode, because the processor may 
be in either mode when the driver is 
called. 

How does the kernel know which driv¬ 
er to send the request to? Drivers are 
loaded by the OS/2 initialization code at 
bool time, and the kernel keeps a list of 
the installed drivers by name. Before a 
driver is used, it must be Dos Opened 
from the application. The DosOpen 
specifies an ASCII-Z string with the de¬ 
vice name as a parameter. The kernel 
compares this name with its list of in¬ 
stalled drivers, and if it finds the name, 
it calls the Open section of the driver 
Strategy section to open the device. If 
that operation succeeds, the kernel re¬ 
turns a handle to the application to use 
for future driver access. The ASCII-Z 
name is never used again while the de¬ 
vice remains open. The device handles 


Listing 1: The OS/2 kernel and device drivers communicate by way of request 
packets. 


typedef struct ReqPacket { 
UCHAR RFlength; 

UCHAR RFunit; 

UCHAR ftfcommand; 

USHORT RPstatus; 

UCHAR RP reserved[4]; 

ULONG RPqlink; 
union { 


UCHAR avail[19]; 


struct { 


UCHAR 

units; 

FPFUNCTION DevHlp; 

char far 

*args; 

UCHAR 

drive; 

} INIT; 


struct { 


UCHAR 

units; 

OFF 

finalGS; 

OFF 

finalDS; 

FARFOINTER 

; BPBarray; 

] INITExit 

7 

struct { 


UCHAR 

media; 

PHYSADDR 

buffer; 

USHORT 

count; 

ULONG 

startsector; 

USHORT 

reserved; 

} ReadWrlte; 

struct { 


UCHAR 

media; 

PHYSADDR 

buffer; 

USHORT 

count; 

ULONG 

startsector 

USHORT 

sysfilenum; 

} CReadWrite; 

struct { 


UCHAR 

subcode; 


ULONG reserved; 

} Shutdown; 
struct { 

USHORT sysfilenum; 

] QpenGlose; 
struct { 

UCHAR category; 

UCHAR function; 

FARPOINTER parameters; 

FARFQINTER buffer; 

} IOCtl; 
struct { 

UCHAR char^returned 

} ReadNoWait; 
struct { 

UCHAR media; 

UCHAR returrucode; 

FARPOINTER prev.volume; 

} MediaChecJs; 
struct { 

UCHAR media; 

FARPOINTER buffer; 

FARFOINTER BPRarray; 

UCHAR drive; 

} BuildBPB; 
struct { 

UCHAR count; 

ULONG reserved; 

} Partitionable; 
struct ( 

ULONG units; 

ULONG reserved; 

} GetFixedMap; 

} s; 

} REQFACKET; 
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"The Ctrace debugger is 
where Mix really shines, 
ft is magnificent. " 

David Wiinbei-ger 
- Computer Shopper 


Power Ctrace 


"Power C is a heavy¬ 
weight contender - at a 
bantam weight price " 

Stephen Davis 
- PC Magazine 


combines a high-perform a nee C compiler 
wlrh superb documentation, at a price that 
brings chuckles from over 50,000 satisfied 
customers. That's because Power C per¬ 
forms favorably against compilers costing 
10 times as much. And you can’t buy a 
compiler that's more reliable or easier to 
use - at any price. Perhaps that's why 
Power C has won Computer Shopper s 
Best Buy award for three years running, 

* compatible with ANSI C standard 
■ inregrated Make utility 

* library of over 450 fimetions 
- IEEE software floating point 

* supports 8088/286/386/486 CPU 

* memory resident program support 

* supports 8087/287/387 math chips 

* small /medium/large memory models 

* mixed model with near/far/huge 

* allows arrays larger than 64K 

* CGA, EGA, VGA &£ Hercules graphics 
■650 page manual with tutorial 



Power C Library Source 

includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in the Power C library. 
Unlike our competitors, who charge $ 1 50,00 
or more for library source code, we've made 
ours very affordable, 

I A00 < Power C BCD 
Business Math 

includes binary coded decimal floating 
point routines and financial functions to calcu¬ 
late interest, depreciation, etc., BCD routines 
are used for dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 

Power C requires DOS 2.0 er later, 320 K memory, 
720 K disk space. Master C requires DOS 3,0 or 
later, 3 S 4 K memory, hard disk. 



combines state-of-the-art technology with 
a friendly interface, making it very easy to 
find and correct vour programming mis¬ 
takes. No time consuming edit/compiJe 
cydesare needed to crackdown bugs. Simply 
compile your program once with the trace 
option, and Power Ctrace does the rest. 
Multiple windows display your C source 
code, the values of all your program vari¬ 
ables, program output, watch points, and 
assembly instructions. Put Power Ctrace to 
work for you, and we guarantee that you'll 
be a more productive C programmer. 

Order line: 

1-800-333-0330 

Technical Support: 

1-2)4-783-6001 
Fax: 1-214-783-1404 
Mix Software. 1132 Commerce Drive, 
Richardson, TX 75081 


Get a FREE copy of Master C (limited time offer) 



°nce, and it works !" 

Jeff Dunteman - PC Techniques 


The Wake Group o 


Published by the highly acclaimed 
Waite Group, Master C is a 
revolutionary book/disk package that 
turns your PC into a C instructor. 
Master C teaches you, quizzes you, 
notices problems you are having, and 
Y<w c recommends action. In a pilot study 
at IBM* students using Master C 
retained 19% more knowledge than 
students who learned from a lecturer. 
Now you can receive this $44.95 
"package absolutely FREE when you 
purchase all four Power C products 
described above. Just ask for the 
Master Pack, 

"Master C eschews flash for elegant 
competence , 


60 day money back guarantee Q 

■ Hama__ 

Street__ 

Ctty__ 

State____l|p_ 

Telephone_ 

□ Please send me a tree brochure 

Pay ing by: 3 Check □ Money Oder 

□ MC 3 Visa □ Ame* J Di&cover 

Card #_Exp_ 

Disk Size: J Sim" □ 3ua" 

Product!s) (fiat Copy Protected) 

□ Power C (S19>. 95} $__ 

□ Power Ctrace ($19,95) $_ 

□ Power C Library Source ($10} $__ 

□ Power C BCD Business Math ($10) £_ 

□ Master Pack ($59.90) $_ 

(iivdudu all nf the above plui Muitr Cj 

Add Shipping 

($5 USA - JlD Carjda - f JO ForeipU $_ 

Texas Residents add 8,25% Sales Tax $__ 

I Total amount of your order % _ 






























The Real Power 
In DOS LANs 
Is Invisible 



Surprised? You shouldn’t be. 
Because whenever it gets down to nitty- 
gritty comparisons of power and perfor¬ 
mance, our small-business LAN easily 
takes all-around honors. Every time. 

Our Net/30 2.0 software, for 
instance, is fastest and easiest to use. 
Plus we alone offer expanded memory 
managers as standard. So instead of 
eating into your conventional memory, 
you can load network and TSR pro¬ 
grams separately and actually add to 
your 640K DOS capacity. 


There’s more: 



Mainlan™ 

Lantastic “ 

Invisible 

Server RAM 
(Ethernet) 

50K* 

75K* 

-64K* 

Real Time 
Diagnostics 

_ 

_ 

Standard 

Boot ROM 

- 

$99. Option 

Standard 

Memory 

Managers 

_ 


Standard 

Free Support 

90 Oays 

90 Days 

Unlimited 

Hardware 

Upgrades 

_ 

_ 

Standard 

Group Security 

- 

Standard 

Standard 


•Comparison based on a 386 with 4MB RAM. 

Isn’t it time we talked? Call 


415-570-5967 for answers and literature. 
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are usually assigned sequentially, start¬ 
ing with 3 (0, 1, and 2 are claimed by 
OS/2). However, the handle value should 
never be assumed. The ASCII-Z device 
name is located in the device driver 
header. 

The OS/2 Request Packet 

An OS/2 device driver consists of a Strat¬ 
egy section and optional Interrupt and 
Timer sections. The Strategy section re¬ 
ceives requests from the kernel in the 
form of a request packet (see listing 1). 
The Strategy section verifies the request 
and, if possible, completes the request 
and sends the result back to the kernel. If 
the request cannot be completed immedi¬ 
ately, the driver optionally queues up the 
request to be completed at a later time 
and starts the I/O operation if necessary. 
The kernel calls the Strategy section di¬ 
rectly by finding its offset address in the 
device header (see listing 2). 

The first entry in the request packet is 
the request-packet length, filled in by the 
kernel. The second parameter is the unit 
code. When a driver supports multiple 
logical units, the value stored here se¬ 
lects among them. The third field is the 
command code. The command code is 
filled in by the kernel. This is the code 
used by the switch statement in the 
Strategy section to decode the type of re¬ 
quest from the kernel. The next field is 
the status word returned to the kernel. 
This field will contain the result of the 
driver operation along with the Done bit 
to notify the kernel the request is com¬ 
plete (this is not always the case; the 
driver may return without the Done bit 
set). To make things easier, I use a union 
to access specific types of requests and 
place the request-packet structures in an 
include file. 


"‘MainLan is a trademark of U.S. Sage, Inc Lantastic is a 
trademark of Artisoft. 
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Building the Device Header 

A simple OS/2 device driver consists of 
one code segment and one data segment, 
although more memory can be allocated 
if necessary (by means of DevHlp rou¬ 
tines). The first data that appears in the 
data segment must be the device-driver 
header. 

The device-driver header (see listing 
2) is a fixed-length, link-list structure 
that contains information for use by the 
kernel during INIT and normal opera¬ 
tion. The first entry in the header is a 
link pointer to the next device the driver 
supports. If no other devices are sup¬ 
ported, the pointer is set to — 1L. This 
terminates the list of devices supported 
by this driver. If the driver supports 
multiple devices, such as a four-port 
serial board or multiple-disk controller, 
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Listing 2: The driver header tells 
OS/2 that a driver exists, names the 
driver, and points to the driver 's 
code segment * 

DEVICEHDR devhdr = { 

(void far *) OxFFFFFFFF, 

(DAW_CHR | DAW_OPN [ DAW_LEVEL), 
(OFF) STRAT, 

(OFF) 0, 

t, DEVICEl tt 

}; 


the tink is a far pointer to the next device 
header. 

The next entry in the device header is 
the attribute word (see listing 3), fol¬ 
lowed by a one-word offset to the driver 
Strategy section. Only the offset is nec¬ 
essary* because the driver is written in 
the small model with a 64-kilobyte code 
segment and a 64-KB data segment (this 
is not always true; in special cases, the 
driver can allocate more code and data 


Listing 3: The device attribute word t 
embedded in the driver header, 

defines special device 
characteristics. 


^define DAW_CHR 

*0x8000 

^define DAWLIDC 

0x4000 

^define 

0x2000 

#define DAW_£HR 

0x1000 

#deme DAWJDPN 

0x0800 

#define DAW_LEVEL 

0x0080 

^define DAV_GI0 

0x0040 

^define DAW_CLK 

0x0008 

^define DAWJTJL 

0x0004 

^define DAW_^CR 

0x0002 

^define DAWJCBD 

0X0001 


space if needed). 

The succeeding entry is an offset ad¬ 
dress to an interdriver communications 
routine if the driver supports IDC, (The 
DAW_IDC bit in the device attribute 
word must also be set; otherwise, the At- 
taehDD call from the other driver will 
fail.) 

The last field is the device name, 
which must be eight characters in length. 
Names with fewer than eight characters 


must be padded with blanks. Remember, 
any mistake in coding the device-driver 
header will cause an immediate crash 
and burn when booting. 

Providing a Register Interface 
to the C Driver 

OS/2 device drivers are normally written 
in C, using the small model, which 
means 64 KB of data and 64 KB of code 
(code and data space may be increased in 
special cases). The driver .SYS file must 
load the data segment before the code 
segment. When you write an OS/2 driver 
in C, you must provide a mechanism for 
putting the code and data segments in the 
proper order, and you must also provide 
a low-level interface to handle device and 
timer interrupts. Because the device 
header must be the first item that appears 
in the data segment, you have to prevent 
the C compiler from inserting the C 
start-up code before the device header. 
You may also have to provide a method of 
detecting which device is being request¬ 
ed for drivers that support multiple de¬ 
vices. The small assembly language pro¬ 
gram in listing 4 takes care of these 
requirements. The _acrtused entry 
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point prevents the C start-up code from 
being inserted before the driver data seg¬ 
ment* The segment-ordering directives 
ensure that the data segment precedes the 
code segment. 

Note the _$TRAT entry point. How 
does this get called? Remember, this is 
the address that is placed in the driver’s 
data-segment device header. The kernel, 
when making a request to the driver, 
looks up this address in the device header 
and makes a far call to it. The assembly 
language routine then calls the C main¬ 
line. Thus, the linkage from the kernel to 
the driver is established. 

Why is there a push 0 at the beginning 
of the _STRAT routine? That’s the de¬ 
vice number. Each device supported by 
the device driver requires a separate de¬ 
vice header, and each device header con¬ 
tains an offset address to its own Strategy 
section. Using the assembly language in¬ 
terface, the routine pushes the device 
number on the stack and passes it to the 
driver Strategy section for service. 

The Strategy Section 

The Strategy section is nothing more 
than a big switch statement (see listing 


5). Common driver requests, such as 
Dos Write and DosRead, have standard 
function and return codes. The driver 
may ignore any or all of these requests by 
returning a Done status to the kernel. 
This tells the kernel that the request has 
been completed. The status returned to 
the kernel can also include error infor¬ 
mation that the kernel returns to the call¬ 
ing program. 

Note that in the case of a standard 
driver function, the kernel will map the 
error value returned from the driver to 
one of the standard return codes. It is 
therefore impossible to pass any special 
return codes to the application via a stan¬ 
dard driver request. If you attempt to do 
so, the kernel will intercept the special 
return code and map it to one of the stan¬ 
dard return codes. The only way to re¬ 
turn a special code to the application is 
by means of an IOCtl request. IOCtls 
are used for special driver-defined oper¬ 
ations (e.g., port I/O). IOCtls are ac¬ 
cessed when the application issues a Dos- 
DevIOCtl call with the driver’s handle. 
This flexibility allows the driver writer 
to customize the device driver to fit any 
device. For instance, if you had a serial 


driver that monitored bus traffic and re¬ 
ported the occurrence of one or more 
special characters, you could use an 
IOCtl read and pass back the character 
in the return code. 

Listing 5 shows the skeleton of a Strat¬ 
egy section. Note the switch on the re¬ 
quest-packet command. Several standard 
driver functions have command codes 
predefined in OS/2. The driver writer 
can act on or ignore any of the requests to 
the driver. Although it would not make 
sense, the driver could ignore the Open 
command, issued by the kernel in re¬ 
sponse to a DosOpen call. Or, more logi¬ 
cally, the driver can refuse to be dein¬ 
stalled by rejecting a Deinstall request. 

The INIT call is made only once, dur¬ 
ing system loading in response to a DE¬ 
VICE = in CONFIG.SYS, The call is 
made in the INIT mode from ring 3, but 
with I/O privileges. The INIT routine is 
where you would insert the code to ini¬ 
tialize your device, such as configuring a 
UART or sending a disk to track 0, 

The very first thing you must do in the 
initialization code is to save the DevHlp 
entry-point address in the driver’s data 
segment. This is the only time the 
continued on page 343 
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Macintosh Sound 
Revealed 



W hen it was first introduced in 1984, the Mac 
broke all manner of conventions. Its GUI, 
composed of windows, menus, and icons, 
was the Mac’s most obvious departure from 
conventional PCs. Not so obvious—unless 
you happened to activate the wrong on-screen button 
and trigger a beep sound—was that the Mac was vocal: 
Built-in circuitry gave it remarkable sound-reproduc¬ 
tion abilities. 

With the introduction of the Mac Ilsi and Mac LC, 
the Mac no longer serves as simply a playback device: 
You can record sounds from either an input jack or a 
microphone. While the Mac’s original sound capability 
made it useful for some limited multimedia work, this 
recording feature opens up all sorts of new applica¬ 
tions. With a Mac Ilsi or LC or other suitably equipped 
Mac, you can record voice mail, add emphasis to a pre¬ 
sentation, or annotate documents. 

Several features give the Mac an edge over other sys¬ 
tems when it comes to making sound. First, its sound 
resolution uses 8 bits of data, rather than the 1-bit sound 
of, say, a PC compatible. Second, the Mac’s sound 
hardware is built in—there’s no need to install an ex¬ 
pansion board. Third, you can count on the sound capa¬ 
bility being there when you need it: Sound playback is 
an integral part of the computer. Finally, the Mac has a 
Sound Manager, a set of related calls dedicated to 
sound manipulation, similar to the army of QuickDraw 
calls that handle graphics. The Sound Manager lets you 


generate sound or music 
through a standard program¬ 
ming interface. Therefore, by 
using the Sound Manager, 
any Mac application yields 
consistent acoustic results, 
whether it runs on a Mac Ilsi 
(which uses a custom sound 
chip) or the Mac Plus’s five-year-old design (which 
uses a programmable array logic chip). 

This article takes a closer look at the Mac’s sound 
capabilities and the Sound Manager that controls it all. 
First, however, you need a firm understanding of sound 
itself and how a computer uses it. 

Catching the Wave: Digital Sound 
Sound is the transmission of mechanical energy by 
pressure waves through a medium such as air or water. 
A simple sound wave {waveform) can be visualized as a 
sine wave. The pressure density of the medium at a 
given moment is the wave’s magnitude . The wave’s am¬ 
plitude is the largest magnitude in a periodic wave. Pe¬ 
riodic waves are made by objects, such as a tuning fork 
or a bell, whose vibrations repeat at specific intervals. 
So, a waveform’s period is the length of time for one 
complete repetition of the wave, and the waveform’s 
frequency is the rate at which it repeats or cycles. Fre¬ 
quency is measured in cycles per second, or hertz. 

Equipment such as a microphone can convert pres- 


New capabilities make 
the Mac—always a 
top performer in sound- 
even better 
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sure waves into analog voltages that cor- 
respond to the pressure intensity of the 
waves (i.e** a low pressure generates a 
low voltage* while a high pressure results 
in a high voltage). These voltages can be 
sent over a wire and converted back into 
mechanical energy by a speaker. The 
speaker cone travels in proportion to the 
amount of voltage it receives* so a high 
voltage causes a large movement in the 
speaker cone, creating a high-pressure 
wave* while a low voltage causes little 
speaker cone movement and so produces 
a low-pressure wave. This is roughly how 
early telephones operated (nowadays, 
portions of them operate digitally)* 
However, computers deal not with an¬ 
alog voltages but with bits* Many types of 
A/D converter (ADC) circuits can con¬ 
vert (or digitize) a microphone's voltages 
into bits. A 1-bit sound system is only ca¬ 
pable of two magnitudes: on or off. The 
more bits you use to record a sound, the 
more magnitudes you can represent. As 
mentioned earlier, the Mac’s sound cir¬ 


cuitry can handle 8 bits of information, 
so it can reproduce 256 magnitudes or 
levels, creating a decent copy of the 
waveform. These digital values are sent 
to a D/A converter (DAC) circuit, which 
converts them to voltages that drive the 
Mac's speaker* reproducing the wave. 

So far, so good. But because sound is a 
phenomenon based on time as well as 
magnitude, things get a bit more compli¬ 
cated. To reproduce a sound accurately, 
you have to sample (digitize) it at twice 
the source’s highest frequency. This fre¬ 
quency is termed the Nyquist frequency * 
from a theory by Shannon and Nyquist 
that states that this number of samples is 
required to completely represent a wave¬ 
form. Put another way, you have to sam¬ 
ple a 10-kHz sound at 20 kHz to accu¬ 
rately copy the signal. The rate at which 
sound samples are captured or played in 
an interval is known as the sample rate. 

You also have to play back the data at 
the same rate to reproduce the frequency 
of the original waveform. For example. 


if you play a tone at half the rate at which 
it was sampled* you halve the frequen¬ 
cy—an undesirable action if you want an 
exact reproduction of the tone. Thus, the 
maximum sound frequency that a com¬ 
puter can handle becomes a factor of how 
fast it jams bits into the DAC circuits. 
Even the PC can exploit sound's time- 
based nature to generate a wide variety of 
tones: It accomplishes this by turning its 
speaker on and off at different rates. The 
Mac Plus, SE, and Classic’s sound cir¬ 
cuitry can pump out samples at a maxi¬ 
mum rate of 22.2545 kHz, 

To put the Mac’s sound ability in per¬ 
spective, here’s how it stacks up against 
familiar acoustic devices. A quality ana¬ 
log home stereo system can reproduce 
frequencies of up to 16 kHz, the upper 
limit of an average person’s hearing 
range. Digitally reproducing the stereo's 
frequency range requires a 32-kHz sam¬ 
pling rate. A digital CD player uses 16- 
bit samples with a 44.1-kHz sample rate. 
This provides 65,535 sound levels and 


THE MAC'S CLASSIC SOUND CIRCUITRY 

PAL or custom ASIC Sony sound chip 



ID 


Figure 1: This block diagram shows the "classic " sound design in the Mac Plus, SE, and Classic . The sound buffer data is 
interleaved with the Sony disk speed buffer. The Sound cdev sets the digital volume value. 
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THE NEW MICRO-CAP III: 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn’t easy. But we did it. Made the 
long-time best-selling IBM* PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program’s now in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 



Transient analysis 



Schematic editor 



Monte Carlo analysis 


models and parameterized macros. And 
stepped component values that stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. .And see how easily you can 
get ideas up and flying. 



1021S. Wolfe Road 
Sunnyvale. CA 94086 
(408) 738-4387 
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THE MAC'S NEW SOUND CIRCUITRY 

Apple Sound Chip Internal speaker 



Figure 2: The introduction of the Mac II brought a new sound circuitry using the 
Apple Sound Chip, which supports stereo sound. Since the ASC implements much 
of the classic design’s software in silicon, it provides complex sound generation 
using little CPU overhead. 


can accurately play back frequencies of 
up to 22 kHz. Remember that the Mac 
uses 8-bit samples and a 22.3-kHz sam¬ 
ple rate to produce signals with 256 lev¬ 
els and a maximum frequency of 11 kHz. 

A modern phone system uses digital 
sampling and multiplexing techniques to 
pack numerous conversations onto a sin¬ 
gle wire. It digitizes these signals using 
8-bit samples at an 8-kHz sample rate. So 
while the Mac’s sound system poses no 
threat to CD manufacturers, its acoustic 
qualities are far better than what you get 
with a telephone. 

A Blast from the Past: Classic Sound 

A review of the original Mac 128K’s 
1984 hardware design is in order here, 
since the Mac Plus, SE, and Classic still 
use it. For simplicity’s sake, I’ll refer to 
this design as “classic.” Figure 1 shows 
a general block diagram of the classic 
sound circuitry. The sound buffer resides 
in main memory and holds the digital 
sound samples. This buffer is 370 words 


long, but because the sound buffer is in¬ 
terleaved with the Sony disk buffer, only 
the high byte (even address) of every 
word contains sound data. The buffer’s 
low bytes store values that control the 
motor speed for a single-sided floppy 
disk drive. 

The sound circuitry scans this buffer 
at a fixed rate, reading out the data. The 
circuitry converts these digital values 
into square waves, where each wave’s 
width is proportional to the value read. 
This train of square waves is a pulse- 
width-modulated signal. A Sony sound 
chip converts the PWM signal into a 
voltage whose magnitude at a given in¬ 
stant is determined by the pulse width. A 
3-bit volume-control value in the versa¬ 
tile interface adapter chip adjusts the 
final amplitude of the output signal. You 
set this volume-control value through the 
eight detents on the Sound cdev’s volume 
control. The sound is also routed to an 
external jack that provides a high-level (8 
volts, peak-to-peak) signal. 


Why is the sound buffer 370 bytes in 
size? Because the sound and video cir¬ 
cuitry are tightly interrelated in the clas¬ 
sic design. The Mac’s screen-refresh rate 
(i.e., the time it takes to completely paint 
the screen with an image) is 60.15 Hz. 
The 512- by 342-pixel screen is com¬ 
posed of 342 horizontal scan lines. After 
the video circuits paint a scan line from 
left to right, the monitor’s electron beam 
is blanked and slewed back to the left side 
of the screen to start a new scan line. 

During this horizontal blanking inter¬ 
val , the sound circuits fetch a byte. When 
the beam reaches the screen’s bottom, it 
is slewed invisibly to the top, making 28 
additional horizontal retraces as it goes. 
This is a total of 370 horizontal blanking 
intervals per screen refresh, thus ac¬ 
counting for the sound buffer’s size. 

The jump to the top of the screen is 
called the vertical blanking interval. 
During the VBL, the sound software 
copies the application’s data into the 
sound buffer. This synchronizes the 
sound-buffer updates to the hardware’s 
buffer scans. In addition, it explains the 
classic design’s maximum 22-kHz sam¬ 
ple rate: Since the screen-refresh rate is 
60.15 Hz, the effective sound sample 
rate becomes 370 x 60.15, or 22,255 
bytes per second. 

A Sound Driver, as described in Inside 
Macintosh, Volume 2, was used to oper¬ 
ate the classic hardware. It supported 
three sound-generation modes: square- 
wave, four-tone, and free-form. 

The square-wave mode produced 
square waves to make simple sounds, 
like beeps. The four-tone mode created 
four different sounds simultaneously, 
each with a different waveform, phase, 
and frequency. Waveforms were 256 
bytes in length and stored in the sound 
buffer. Digital waveform values were 
stored as offset binary, where a wave’s 
zero-crossing is represented by the value 
128, the largest negative amplitude has a 
value of zero, and the largest positive 
amplitude has a value of 255. The free¬ 
form mode simply played what was in the 
sound buffer. The Sound Driver allowed 
you to alter the rate at which the sound 
buffer’s waveforms were “sampled” and 
so change the frequency of the sound. 
The latter technique is similar to the 
PC’s trick of creating different tones by 
switching the speaker at different rates. 

But as its name implies, the Sound 
Driver was a device driver. This pro¬ 
vided a sort of consistency in that its use 
was similar to writing I/O to a disk or a 
serial port. Unfortunately, this meant 
that to play sounds, you had to be adept 
at handling device drivers. The Sound 
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Who Helps 
Apple II 

Pros... 

• Get quick answers to 
tougn coding questions 

• Interact with other 
Apple II developers 

• Download source code, 
utilities, and other 
programs 

• Keep up with the latest 
Apple II developments 

• Send and receive private 
e-mail with binary 
attachments 

• Chat with other Apple II 
developers in real time 


BIX - The on-line service 
for people who know the 
Apple II. 


All for just $39 for three 
months plus $3 per connect 
hour weeknights and 
weekends or $6 per connect 
hour weekdays*. 

Don't wait, register now! 
Just set your communica¬ 
tions program for full 
duplex, 2400 or 1200 baud, 
7 bits, even parity, 1 stop 
bit. Have your Visa, 
MasterCard or American 
Express card ready. With 
your modem, call 800-225- 
4129 or 617-861-9767 and 
subscribe on-line. Its' easy, 
at the login prompt enter 
bix and at the Name? 
prompt enter bix.appleii. 

*Coxmect fees are for access via 
BT Tymnet and are subject to 
change. 

BIX 

800-227-2983 or 603-924-7681 
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MACINTOSH SOUND CAPABILITIES 


Macintosh Sound hardware Remarks 



Mac Plus Mac SE Classic 


PWM 


No stereo 
support 



Mac II, llx, Ifx Mac Ilex, llci Mac Portable 


Stereo on external 
jack; left channel 
only on internal 
speaker 



Mac SE/30 Mac llsi 


ASC 


Stereo on external 
jack and internal 
speaker; llsi has 
sound input 


Custom Stereo not supported; 

ASIC has sound input 


Figure 3: A summary of the Macintosh family's sound output capabilities. 

The Sound Manager provides consistent acoustic results on each computer , and 
it supports sound input on the Mac llsi and LC. 



Mac LC 


Driver supported some high-level calls, 
but these relied on low memory globals. 
These calls began to fail when Multi- 
Finder started maintaining separate cop¬ 
ies of the low globals during task switch¬ 
ing. Finally, the Sound Driver could 
make huge demands on the CPU: While 
the square-wave mode took only 2 per¬ 
cent of the processor’s time, the free¬ 
form mode could use 20 percent, and the 
four-tone mode required 50 percent. 

The New Wave 

With the introduction of the Mac II in 
1987, Apple eliminated most of the lim¬ 
itations to the classic design. The solu¬ 
tion was twofold. First, a custom Apple 
Sound Chip (ASC) replaced most of the 
classic software. This off-loaded sound 
generation from the CPU onto dedicated 
silicon while providing new capabilities 
such as stereo sound. A new Sound Man¬ 
ager took over the Sound Driver’s job 
and provided an easy-to-use interface. 

Figure 2 shows a diagram of the new 
sound circuitry. The ASC generates and 
sends two PWM signals (one for each 
stereo channel) to separate Sony sound 
chips. For all Macs using the ASC except 
the SE/30 and the llsi, only the left chan¬ 
nel’s output is sent to the internal speak¬ 
er; for the SE/30 and llsi, both channels 
are combined at the speaker. The sound 


jack for all ASC-equipped Macs sup¬ 
ports both stereo channels, and the out¬ 
put is 1.5 V peak-to-peak, or standard 
line level. 

The ASC normally supports an output 
sample rate of 22 kHz; it can even man¬ 
age a 44-kHz sample rate, but not with¬ 
out disturbing other time-critical inter¬ 
rupts. It contains 2 kilobytes of internal 
data buffers that replace the classic de¬ 
sign’s sound buffer; thus, it uncouples 
sound-buffer updates from the VBL. 
These buffers can be configured as 
either two 1-KB buffers or four 512-byte 
buffers that support monaural or stereo 
sound. The ASC reads a value in these 
buffers every 44.93 microseconds—the 
same sample rate as the classic horizon¬ 
tal blanking interval. 

Many of the sound functions that exist 
as ROM code in the classic software are 
implemented in the ASC’s hardware. 
The ASC supports the same three Sound 
Driver modes: square-wave, four-tone 
(now called wave-table ), and free-form 
(now called sampled-sound). Square- 
wave and wave-table waveforms can be 
stored in the ASC’s buffers, and you can 
program the ASC to loop through the 
data cyclically to produce a signal. The 
ASC can adjust the frequency of a stored 
waveform by sampling the stored wave¬ 
form at different rates. Since the ASC 
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The Ultimate Fusion 
Of Capacity And Speed 




The HS (High-Speed) Family 
of Fast SCSI Drives 

it's a fact; Even the most Jp 
powerfuf computer Jv 

systems and net- a ^ 

works can be botde- 

necked by slow disk 
drives. As appJrr ra¬ 
tions get mere v- 
plex, files get larger, 
and network traffic §rp|j; 
increases, disk drive 
speed becomes more 
critical to overall system 
performance. That's why a 
Micropolis HS Series drive, boasting 
an unprecedented effective access time 
as low as 3.9 milliseconds, should be 
the next drive you install. With drive 
performance up to 300% faster, 
you II see the difference. 

And after testing i 5 high-capacity disk 
drives, BYTE magazine agrees. 'Based 
on performance alone, we chose the 
Micropolis 1684 [HS Drive) as the top 

drive .. " 

NetWare Ready " 

Now you can enjoy the assurance 
of being Novell® Net\Xfere Ready 
Micropolis HS Series drives at no addi¬ 
tional cost Our 180 MB and 380 MB 


■ m capacity 5 7# inch disk 
drive. Since then, 
we've shipped over 
\ 1,000,000 300+ 

i MB drives, and our 
customers have 
come to rely on 
us for making 
fast, high-capa* 

3 mggSgtS^Bfa city drives that are 

I known for their 

I reliability Backed 
by a full FIVE 
YEAR warranty* and a 
team of dedicated technical 
support experts, our drives simply 
store more data, run faster and last 
longer than anyone else's. 

To find out more about the Micropolls 
une of high-capacity, high-performance 
disk drives, or to locate the reseller 
nearest to you, please call: 

1 - 800 - 395-3748 

1-800-395-DRIVE 


Micropolis PC PAKs ": 

The Performance Advantage 

As a professional installer, you'll 
appreciate the convenience and cost 
advantage of our exclusive, pre-tested 
Performance Advantage Kits (PC FAKs) 
for PCs. Each PC PAK contains all you 
need to give your system the Micropo- 
Hs power and performance edge, 
including SCSI host adaptor or ESDI 
controller; documentation, software, 
everything right down to the cables 
and mounting rails. And, of course, 
worldwide installation and applica¬ 
tions support are included 


MICROPOLIS 


For the Ultimate Fusion of Capacity and Speed 

2121! Nordhoff Street. Chatsworth, CA 913 M 
S18/709-3300 JAX 818/709-3396 


(and soon our 760 MB, 1.2 GB and 2.0 
GB) SCSI drives are all 100% NetWare 
Ready — right out of the box 


Micropolis. A Tradition of Quality 
In 1983, we introduced our first high- 


'Limited warranty, restriction:! apply, contact Micropolis for 
details. AIF trademarks and registered trademarks are the- 
property of their respective owners. 
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The larger your 
computer’s memory, the greater 
the frequency of system lockups 
due to random bit errors. 
Parity+Plus is the only PC-AT 
add-in memory board that uses 
mainframe technology Error 
Detection and Correction (EDAC) 
to prevent lockups 
when running 


To place your order or for 
more information, call MEMREL 
toll-free at 800 - 255-2328 or 
fax orders to 602-483-8139. VISA 
and MasterCard accepted with 
no surcharge, 


Handle your memory 
hogs while preventing 
system lockups. 


15425 N. Greenway-Hayden Loop, Suite A-100 • Scottsdale, Arizona 85260-9817 • (602) 483-1983 

© 1991 MEMREL Corporation. Panty+Plus is a registered trademark of MEMREL Corporation. All other products mentioned are 
trademarks or registered trademarks of their respective manufacturers. A copy of the warranty may be obtained from MEMREL 
at the address above. 


MEMREL 

CORPORATION 

Reliable memory Jbr personal computers 


Compatible with DOS, OS/2, 
UNIX/XENIX, Windows 3.0. 
Directly provides extended 
memory for your PC-AT. 
Compatible with the LIM 
EMS 4.0 expanded memory 
standard by using included 
software. 

Easy installation. 

Five-year limited 
factory warranty. 

15-day money back guarantee. 
Same day shipping available. 


spreadsheets, databases, desktop 
publishing, and CAD-CAM. 

+ On-board Error Detection and 
Correction prevents system 
lockups because it corrects bit 
errors during memory access. 


+ 

+ 

+ 


+ 

+ 

+ 

+ 


□ 2MB with EDAC $295 

□ 4MB with EDAC .$395 

□ 8MB with EDAC .$595 

□ 16MB with EDAC $895 


Manufacturer's suggested list price. Prices subject to 
change due to the volatility of the DRAM market. 
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handles these operations itself, this elim¬ 
inates the processor overhead that the 
classic design requires. 

In the sampled-sound mode, the ASC 
buffers act as a first-in/first-out buffer. 
At 22 kHz, the 1-KB buffer will empty in 
46 milliseconds. When the ASC samples 
half of the buffer, it triggers an interrupt 
that signals the Sound Manager to send 
more data to the FIFO buffer. As long as 
the Sound Manager begins to fill the buf¬ 
fer before it empties (another 32 ms), 
there won’t be a gap in the sound. 

The original version of Sound Man¬ 
ager was shipped in System 5.0 to sup¬ 
port the new ASC hardware in the Mac 
II-class computers. Unfortunately, the 
Sound Manager was not included as part 
of the operating system for non-ASC ma¬ 
chines such as the Mac Plus or Mac SE. 
This made it difficult to develop sound 
software that operated across the entire 
product line. When System 6.0 was de¬ 
veloped, the Sound Manager was ported 
to all machines and so closed the gaps in 
the programming interface. 

Although the version 6.0 Sound Man¬ 
ager solved some problems, other fea¬ 
tures weren’t complete—wave-table sup¬ 
port for non-ASC Macs was lacking, and 
stereo capability was not included for 
ASC Macs. As part of System 7.0, an en¬ 
hanced Sound Manager fixes bugs in the 
previous release and adds new features; it 
was actually introduced in System 6.0.7 
to support the Mac Ilsi and LC’s built-in 
sound-input hardware (see figure 3). 

New and Improved 

The Sound Manager is now responsible 
for all generated sounds. Even SysBeep, 
formerly an operating-system utility 
call, has been incorporated into it. The 
Sound Manager is designed to be hard- 
ware-independent. It achieves this by 
using special code resources called syn¬ 
thesizers. Synthesizers are stored in the 
System file as resource type snth, and 
they function like device drivers in that 
they process Sound Manager requests 
and drive the hardware appropriately. 

Each of the three supported sound 
modes has its own synthesizer. The 
Sound Manager actually has six synthe¬ 
sizers: three for ASC-equipped Macs 
(one for each sound mode), and three for 
classic-design Macs. The Sound Man¬ 
ager uses the synthesizer appropriate for 
the Mac type and the sound mode. 

I’ve already described the three oper¬ 
ating modes that the synthesizers sup¬ 
port. To summarize, the square-wave 
synthesizer operates essentially as be¬ 
fore. The wave-table synthesizer uses 
stored waveforms, but waveforms are 
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One Word About Your 
Hard Disk Controller 


SLOW 


One Word About the PSI 
hyperSTORE Controllers 



Intelligent Mass Storage Controllers 


Virtually all applications are disk 
bound. Today’s PCs have over 60 
times the power of their ancestors 
of just ten years ago, while hard 
disk performance has only just 
tripled. This makes mass storage 
the PC's worst bottleneck. PSI has 
eliminated this bottleneck with 
the hyperSTORE Caching Disk 
Controller, a sort of mass storage 
co-processor. The hyperSTORE 


does for disk-intensive programs 
what a math co-processor does 
for number-crunching software. 
Databases, fileservers, multiuser 
systems, and other disk-hungry 
applications start screaming ... 
frustrated users stop screaming! 
Call (800)486-FAST now to find 
out more about PSI's line of 
intelligent controllers. All you 
have to gain is time. 


hyperSTORE FEATURE HIGHLIGHTS 

• Data access in 0.28ms or less, at 3-4MB/sec 

• Works in any 286,386, or i486 system 

• Simultaneously control any drive interface: 

MFM, RLL. ESDI. SCSI, or AT/IDE 

■ Controls up to 28 physical disk drives 

• 0KB to 20MB of SIMM-based cache memory 

• Supports all PC-based operating systems: 

DOS. Windows. UNIX/Xenix. Netware, etc. 

• Data mirroring option for fault tolerance 

■ NO DEVICE DRIVERS REQUIRED 



Perceptive Solutions, Inc. 


DALLAS - SAN FRANCISCO - SYDNEY 
800-486-FAST • 214-954-1774 • Fax: 214-953-1774 

Europe and Northern California: 415-284-9505 Fax: 415-284-3238 
Botswana and Southern Africa: (02) 313-020 ■ S.P.S. Pty, Ltd.. Gaborone 
Australia/New Zealand/Micronesia: (02) 318 2337 • Fax: (02) 3193069 


"Normally, it's a bit hard to pick the most impressive item at Comdex 
[Spring 19901, • • • This time it was easy,... the hyperSTORE/1600." 
-Dr. Jerry Poumelle, Byte Magazine, September 1990 

’The real-world result will be blazing record handling from within a 
data file as well as unstoppably fast program loads." 

-Bill O'Brien, PC Magazine, February 13,1990 

"PSI has created the power user’s ultimate Lego 
set for disk controllers: the hyperSTORE/1600” 

-Alfred Poor, PC Magazine, June 12,1990 

"Not only is it the fastest controller available, 
it’s the most flexible, too." 

-Byte Awards, Byte Magazine, January 1991 


RapidFACTS • (900) 776-3344 • Doc# 8101 • Detailed specifications 
faxed directly to you 24 hours/day. $4.95 billed to your phone. 



For US & Canada inquiries circle 218, International inquiries circle 219 on Inquiry Card. 












Announcing the 

BYTE 


The First 

Computer Postcard Deck 
Targeting the 

Exploding European Market!!! 

By the end of 1992, the European Community will be a 
$14 trillion market. In fact, behind the US, it's the largest 
microcomputer market in the world! 

If you are a BYTE subscriber in Europe, 
watch for the new EURODECK coming to you 
soon! The BYTE EURODECK contains a selection 
of state-of-the-art products important 
to you and your business. 


Advertisers! 

The BYTE EURODECK offers you a unique 
direct mail approach to increasing sales 
in this fast-paced computer market 

Circulation of the BYTE EURODECK is targeted to 50,000 
computer buyers in over 20 countries in Western Europe Take 
full advantage of the benefits of the upcoming unification of 
Europe in 1992! For information on the next BYTE EURODECK, 

call Jim Bail today at 603-924-2533! 

Companies outside of North America, please contact your local representative 
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now 512 bytes in length to fit within the 
ASC's internal buffers. The sampled- 
sound synthesizer plays both recorded 
sounds and computed sounds; it plays 
them at the original rate or at a different 
frequency on request. 

Recorded sounds are played from 
memory or a file; they are either sound 
resources of type and or an Audio Inter¬ 
change File Format file. Sound resources 
are stored in a file's resource fork; they 
contain a header of descriptive informa¬ 
tion and either Sound Manager com¬ 
mands (see below) or sampled-sound 
data stored as offset binary. As a re¬ 
source, sounds can be cut and pasted to 
other applications or documents. An 
AIFF file stores sound data in a file's 
data fork in a format other applications 
can use or for export to other computers . 

To create sounds, you issue sound 
commands to the Sound Manager. These 
commands let you load wave tables, play 
a waveform and change its pitch, play a 
sampled sound and change its pitch, 
change a playing sound's amplitude, or 
stop playing a sound. To give you an idea 
of the scope of these commands, the 
Mac's default beep sound is an and re¬ 
source that issues a series of commands 
that set the frequency and amplitude of a 
square wave, play it for an interval, and 
then play this interval repeatedly while 
lowering the wave's amplitude to zero. 

The Sound Manager normally places 
commands into a queue called a channel. 
Certain commands can bypass the chan¬ 
nel-say to play something immediately 
or to flush the channel of pending com¬ 
mands. Under System 7.0, the Sound 
Manager can operate more than one sam¬ 
pled sound channel concurrently: Dif¬ 
ferent applications place commands in 
their respective channels, and the Sound 
Manager mixes the sounds. Note that this 
capability applies only to the sampled- 
sound synthesizer. The square-wave and 
wave-table synthesizers run the ASC in a 
different mode that can't be used while 
the sampled-sound synthesizer operates. 
Only ASC-cquipped Macs can support 
multiple sound channels. 

The limits of the multichannel sam¬ 
pled-sound feature are a function of the 
Mac's processing power. A Mac II can 
handle several channels of stereo sound 
without degrading system performance, 
while a Mac Portable can only support 
one channel before performance lags. 
The System 7.0 Sound Manager per¬ 
forms load-balancing for sound opera¬ 
tions; that is, it determines whether there 
is adequate processor time available to 
honor CPU-intensive requests. If there is 
insufficient processor time, the Sound 
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Developers: 

Lock Up \bur Profits 




•Custom hardware and software for each 
developer 

•Encrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 

•Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

•Keys for PC "compatibles," Macintosh, 
UNIX and RS-232C standard 

•Total compatibility, reliability and end 
user satisfaction 


We have the key. 
Call us for more information 
or a demonstration package. 

1 - 800 - 84&0413 


In EUROPE: 

M1CROPHAR* 122 Ave. Ch. De Gaulle 92200, 

Neuilly-Sur-Seine t FRANCE, Tel: 32-147-38-21-21 Fax: 33-146-24-76-91 

For Distributors In: 

* BELGIUM, E2S (091 21 11 17) 

* GERMANY, AUSTRIA: Microphar Gmbh (06223-73730) 

* HUNGARY, Polyware Kft (76-22-307) 

•ITALY, Siosisteml(030 24 21 074) 

•PORTUGAL, HCR (1 56 18 65) 

•SCANDINAVIA, Microphar Nordic (45 53 51 70 33) 

•SPAIN, Hal 20fJ0 (032 37 31 05) 

•SWITZERLAND, SAFE (024 21 53 86) 

•THE NETHERLANDS, Infodc (015 15 8837) 

•UNITED KINGDOM, Clearsoft (091 378 91 91) 


MARKETING, INC 

9600-J Southern Pine Blvd. 
Charlotte,NC 28217 
Tel: 704-523-9500 FAX: 704-523-7651 
Hours: Mon-Thurs: 8:30-7:00, Fri: 8:30-5:30 ET 
Open late to better serve our west coast clients. 

Se Habia Espaho! 


We have the key for protecting your 
software profits and your copyright. 

Software piracy’s a crime! What it can do 
to a developer's profit margin is shameful 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 


For Europe, circle 230 on Inquiry Card. 


For Americas & Pacific, circle 231 on Inquiry Card. 













WRITE 118 ... 

80 THEY WON'T CALL YOU 


Many people enjoy receiving information about products or 
services in their homes by telephone. 

But if you want fewer phone calls from national 
advertisers, we can help. 

Telephone Preference Service can effectively reduce phone calls 
from national advertisers. And, it’s absolutely FREE. 

Just send us your name, full address, area code and phone 
number. We'll tell participating national advertisers to remove 
your name from their calling lists. 

After all, they only want to talk to people who want to listen. 



Telephone Preference Service 

Direct Marketing Association 
11 West 42 Street 
P.O. Box 3861 

New York City, NY 10163-3861 


PUT dBASE* ON TOP 


Dr. Switch -ASi puts dBASE on top, 
On top of the charts, spreadsheets, 
word processors or on top of DOS. 
Right where it belongs, on top of any 
graphics or text program when you 
need it. Neatly tucked away when 
you don't. Dr Switch-ASE turns any 
dBASE language program into a 
16 20K RAM resident program. So 
now you can have dBASE power at 
the touch of a key, anywhere, any¬ 
time and from any program. 

dBASE TSR'f, 
oasy os 451 

With Dr, Switch-A5f you don't have 
to be an Assembly language whiz or 
a C code maven to create TSR's. The 
Doctor includes an integrated cut 6 
paste feature for transfering data be¬ 
tween programs, It also supports 
both Expanded and Extended mm- 
ory and is fully network compatible. 


The doctor spooks 
your language 

Dr. Switch ^5E supports all of the 
dBASE dialects. So it works directly 
from Clipper? dBASE HE PLUS! 
dBASE IV; FoxBASE + 'and FoxPro* 
No need to learn a new dBASE 
syntax and no new environments 
to wrestle with . 

When the doctor's in. dBASE is 
on top. 

Coll and place 
your ardor today) 
212 - 787-6633 

DR. SWITCH-ASf 

$ 179 . 95 ’ 

Black & White International Inc, 

PQ Box FQ40 
Planetarium Station 
Newttxk. MY 10024-0541 


Dr Switch. Dr Switch-Atf. Dr. Switch OnCalt and Dr Switch-TSRM arc trademarks ai alack fc While International. Inc 
All cuhtrs are trademarks or registered trademarks of then respect holders 

1 Plui Shipping f Handling: US aiders add f b M far 2nd Day Air, V3 DO In* Cimund Canadi-an and Foreida orders add 
ja.oo. CODadd U.5&. Ny restdenrtiuJd sales tan Alipayntents U S lundsMJ 5- Banks only' 

11ncludes royally-Free runtime version 
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Manager tries a less-demanding form of 
the operation; for example, a command 
to open a channel of stereophonic sound 
might instead create a channel of monau¬ 
ral sound. This way, the Sound Manager 
can produce the best-quality sound on 
any hardware configuration. 

If you’ve ever digitized sounds, you 
know that the higher the sample rate, the 
more data is sampled, and the larger the 
file required to hold the data. One min¬ 
ute of data sampled at 22 kHz occupies 
more than 1.3 megabytes of disk space. 
The Sound Manager has a set of routines 
that compress and expand audio data to 
help minimize the storage problem. 

Known collectively as Macintosh Au¬ 
dio Compression and Expansion, these 
routines compress sound data at ratios of 
3 to 1 and 6 to 1 on all Macs. The MACE 
routines can expand the compressed 
audio on the fly (real-time expansion) or 
into a separate buffer (buffered expan¬ 
sion) for playback later. Real-time ex¬ 
pansion makes heavier demands on the 
CPU than buffered expansion does. The 
compression/expansion algorithms in¬ 
troduce some signal degradation, so the 
3-to-l compression ratio is recom¬ 
mended for high-quality sounds, and the 
6-to-l ratio for voice data only. 

Play and Record 

The enhanced Sound Manager lets you 
play one or more sampled sound files 
continuously from a hard disk while oth¬ 
er applications run. Only Macs equipped 
with ASCs support this routine. The file 
can be either snd resources or AIFF. 
This play-from-file routine double-buf¬ 
fers the data to reduce RAM usage. The 
capability could support, for instance, 
background music for a presentation. 

On the Mac Ilsi and LC, the Sound 
Manager lets you record sounds through 
an audio input jack at the computer's 
rear. You plug in a microphone or a 
sound source (e.g., a CD player). Any 
application can then call the Sound Man¬ 
ager to display a sound-recording dialog 
box. From this box, you can stop, pause, 
or play back the recording. Recordings 
are sampled at 11 or 22 kHz with S-bit 
resolution. If a stereo signal is input, the 
two channels are mixed before they’re 
digitized. The sound can be stored as an 
snd resource or as an AIFF file. 

The Mac Ilsi’s sound input consists of 
the input jack and the preamplifier, an 
ADC, a switched capacitor for filtering, 
a serial-to-parallel converter, a dedica¬ 
ted 1-KB FIFO buffer, and control logic 
that the Sound Manager uses to operate 
the circuitry. As the FIFO buffer reaches 
the halfway mark with captured audio 
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ANNOUNCING 


A High Performance Option 
For Turbo Pascal Users 


We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 


AND WE DO WINDOWS! 

Stony Brook Pascal + comes with 
full support for Microsoft Windows 3.0. 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 


DON'T CHANGE A LINE OF YOUR CODE 

It couldn't be easier to trade up to Pascal +. We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal + and get: 

Execution speeds up to 100% faster 
Code size up to 30% smaller 
You get fully optimized code with NO difference in your 
program's operation! 

ELIMINATE ROADBLOCKS 

Pascal + comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 

INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal+ it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal + ! 

So get on the track with Stony Brook Pascal +. You'll 
qualify for races you never could enter before. 

CALL NOW OR WRITE FOR INFORMATION 
800/624-7487 • 805/496-7429 Fax • 805/496-5837 Outside U.S. 



187 E. Wilbur Rd., Suite 9, Thousand Oaks, CA 91360 
Makers of Stony Brook Professional Modula-2 and QuickMod 


C A \TV! £-1 nnf WITH OUR SPECIAL 
a/\VE q>JLUU! INTRODUCTORY OFFER! 

Buy directly from us by 7/31/91 and pay only: 

$295 {£?. & Canada $395 after offer expires 

$375 $475 after offer expires 


Turbo Pascal and Turbo C are registered trademarks of Borland International, Inc. Microsoft and Windows are registered trademarks of the Microsoft Corporation. 
Stony Brook Software and Pascal + are trademarks of Gogesch Micro Systems, Inc . 
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During commercials, 
it’s a computer. 

For only $395 you can turn your PC monitor into a 
television set, and never be out of touch again. With 
a keystroke you 1 !! be able to change to your favorite 
news, soap or sports channel, find out what's 
happening, then return to your w'ork. 

DesktqpTV is an add-in board that turns your PC 
into a 119 channel color television set with an on¬ 
screen control panel And because DesktopTV has 
separate controls for audio and video, you can listen to 
your favorite TV channel while using your computer. 
Order yours today by phoning 1-800-866-7288, 
If you don't think DesktopTV is the best way for a 
hard-working professional to keep in touch with the 
world, return it within 30 days of purchase and well 
refund your money. 

Desktop 

A NEW PRODUCT OF AviEW TECHNOLOGY 416/922-6535 
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PRICES HARD TO MEET - SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled 


UNDER THE HOOD 


data, an interrupt occurs, and the Sound 
Manager copies the data from the buffer. 
Because this buffer is separate from the 
ASC’s buffers, the Mac Hsi supports 
simultaneous sound recording and play¬ 
back. 

The analog portion of the Mac LG’s 
sound-recording circuitry is similar to 
the Hsi’s. However, the LC uses a cus¬ 
tom application-specific IC that mimics 
most of the ASC*s functions to handle 
digital sound. The LC has only one 1-KB 
FIFO buffer, located in the main RAM. 
This setup creates two limitations: The 
LC doesn’t support stereo output, and it 
can’t handle simultaneous sound input 
and output. 

Sound Advice 

As you can see, even the original Mac 
had better sound capabilities than other 
personal computers. The addition of the 
ASC expands the Mac’s acoustic ability 
still further while freeing the CPU to 
handle other tasks. The enhanced Sound 
Manager provides a consistent acnoss- 
the-line programming interface while 
providing generous sound manipulation 
tools, such as playing sounds from disk. 
Its load-balancing feature allows reason¬ 
able acoustic reproduction on all Macs. 

Since the Sound Manager is part of the 
Mac OS, you can share sound data with 
other applications or cut and paste voice 
messages between documents. Because 
the Sound Manager is hardware-indepen- 
dent, it lets existing Mac applications 
take advantage of better sound-reproduc¬ 
tion equipment as it appears. For exam¬ 
ple, synthesizers can be written that 
address third-party d i git a Lsig nab pro¬ 
cessing NuBus boards or operate future 
Macs with CD-quality sound circuitry. 

In addition, the sound-input capability 
of the Mac Ilsi and LC will be an integral 
part of all new Macs, This ensures that 
Mac software can rely on sound input if 
necessary, and it demonstrates Apple’s 
commitment to sound for its computers. 
The Sound Manager thus provides to¬ 
day’s sound capabilities while paving the 
way for tomorrow’s applications, m 


Jim Reekes is a software engineer for 
Apple Computer. He became interested in 
electronic music while majoring in music 
composition at California State Univer¬ 
sity-Fuller ton, working with a voltage- 
controlled synthesizer and tape record¬ 
ers . He is responsible for updating the 
Mac j Sound Manager software , You can 
contact him on BIX c/o u editors. *’ Tom 
Thompson is a BYTE senior editor at 
large. He can be contacted on BIX as 
“tom_thompson ." 
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HotPIu 


nun uiY means 
Continuous dam availabili 


Find out how to get it... 


Continuous data availability is essential for Then Consider the f ault-toleiant 

mission aitM applications, and vou get it by advantages of Hot Plug ™ 

dramatically increasing storage fruit-tolerance. HntPluJ™ ; fi available mki nn tb, 

Disk Array technology can provide that, but , 

Ivifnmnprlv imnle^nieH Just like with Fords ^ Subsystem (IAS) from CORE. 


onl 1 


and Ferraris, with arrays, there's a world of 
diffe rence you need to be aware of. 

Free booklet free knowledge. 

It’s all in a document prepared 
to help you evaluate disk array 
technology in terms of your 
specific needs. 

t eam why mirrored and 
duplexed systems do not provide 
continuing 1/O during repair. 

Discover how properly 
implemented array technology 
allows you continuous data 
availability W HILE YOU 
REPLACE a drive, controller, or 
power supply that has failed. 

Identify different array 


In the event of a failed drive, controller or 



implementations and 

architectures 



and find out 
why some 
designs provide 
little or no 
improvement 
in 

performance 



to I/O requests 
ly formats the 
replacement drive and rebuilds 
the "lost" data. So, you'll never 
have to down the Array or the 
host to replace a Hot Plug‘s 
component 

In other words you stay in 
business. 


The CORE Intelligent Array 
Subsystem is available in 
capacities of 1.3,2.6 and 4.0 GB. 
And it is ideal for on-line 
transaction processing and 
other environments where data 
loss and downtime is simply 
intolerable. 

The IAS features high- 
modularity architecture — 
multiple Hot Hwg™ controllers 
and Hot Plug" ' power 
supplies, a 5 year warranty on 
the disks and a one year 

Intelligent Array 


or data availability SUBS YSTEM 


Know important facts about storage 
fault-tolerance, continuous data 
availabilit 
andexac 
capable < 


Lic-roierance, continuous uaia 
liability, and disk array technology, 
i exactly what a true disk array is 
jableof. ■■ 


Data transfers up to 20MB/ 
sec. Capacity to 112GB per 
server. And the CORE IAS easily 
supports multiple hosts running 
^ multiple operating systems. So mil i 

j O K P, today for your fee copy of "The 
^"■ l n About Total Data Mamsemert 


INTERNATIONAL 


COREwest 213/595-8966 • COREeast 201/348-3330 • COREsouth 407/997-6055 * COREmid-Atlantk & Federal Sales 301/258-8818 
CORE International (UJC) Ltd. 0344 861776 * Headquarters & International Sales 407/997-6055 * Fax 407/997-6009 

CORE International, CORE, Hot Flug, are trademarks of CORE hternatioral Inc Other U^denwksarc the property of their pwnas, Copyright 1991 CORE International Inc 
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Northgate Slimline 386/33 MHz 


Computer RrThe 90’s 
That GivesYhu More! 
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More Power! 


More Performance! 
More Features! 
More Quality! 

More Service! 


More Support! 

Simply More Computer 
Than Your Money Can Buy 
From Any Source! 

Ideal As A Network 
Workstation, Too! 



Actual Unretouched Photo! 










































Now! Northgate Puts Revolutionary 
Edsun CEG Graphics On\our Screen! 



Until now, standard VGA images left lots of room for 
improvement. Jagged edges... wrinkled lines that should 
be straight... and just “ho-hum” clarity. (Actual photo) 


Northgate “extra mile” service and support! 

You get a full one-year warranty on system parts and 
labor. Toll-free technical support — around the clock, 
every day. Plus FREE field repairs for one year by 
the nations largest computer service company. 

And our "ace in the hole”... grab the nearest phone 
and call us now. Well send SlimLine 386/33 to you 
risk free for 30 days. If SlimLine isn’t everything we say 
it is — and more — well buy it back. No questions asked. 



Same image with Edsun RAM DAG chip technology! Smooth 
curves and edges. Razor-sharp clarity. Techies call this 
“anti-aliasing” Youll call it “Incredible!" {Actual photo) 


ore power, less space! Northgate enhanced 
the power of Intel’s 386/33 chip with 64K 
of SRAM cache to make quick work of 
the toughest tasks you can create. All in a package 
that barely peeks over a 3.5* disk! 

SlimLine’s “space miser” secret lies in our unique 
motherboard. We’ve integrated the works. A 16-bit 
VGA adapter with 512K video memory, IDE hard drive 
interface and up to 16MB of 32-bit DRAM. And we 
still had room for five internal expansion slots. 

Say goodbye to “jagged” graphics... Northgate is 
first to bring CEG technology to the computer industry! 
We engineered SlimLine 386/33 with the revolutionary 
Edsun RAM DAC chip. This ingenious device emu¬ 
lates 24-bit color and 2048 x 2048 resolution. The 
days of standard VGA monitors displaying 16 colors 
from a palette of 256 are gone for good! 

Same monitor with Edsun technology will display 
over three-quarters of a million colors! 


SlimLine 386/33 
Starting At ONLY 


$ 1799 °°* 


Or as low as 
*5 5 00 per montht 


Northgate SlimLine 71 Features: 


* 33 MHz 80386 Processor 
(Nor An SX!) 

■ 64K Of 20NS RAM Cache 

■ Edsun CEG Graphics 

* 1MB RAM On Motherboard; 
Expandable'To 16MB 

* SlimLine “Space Miser” 

Case-Onlv I5 n x 15" 
*425"! 

■ World-Famous 
OmniKeyIMJl Keyboard 

■ 1.44MB Floppy Drive 
(1.2MB Optional) 


* Five Internal Expansion 
Slots 

* Integrated 16-Bit SVGA 
Adapter With Up To 
1024 x 768 Resolution; 

512K Video Memory 

* MS-DOS 4,01 And 
GWRAS1C Installed 

* One \fear Pans/Labor Warranty; 
5 Years On Keyboard 

* Award-Winning Northgate 
Documentation 

* FCC Class B Certified 


* Design Your Own Configuration! 

Start with the base price shown and add your choice 
of drives, memory, cache, keyboard and video options. 
Your Northgate sales rep will work with you to create 
the system to precisely match your applications. 


24H10URSEVT^YDAY 800 - 345-8709 

Major corporations, volume purchasers and 
government agencies call QAA C4C /CACQ 
National Business Accounts; OUU"i3 i 0”Ul/07 

Notice to Hearing Impaired: Northgate has TDD capability. Dial 800-535-0602. 



mmmm 

COMPUTER 
SYSTEMSmC 


7075 Flying Cloud Drive, Eden Prairie, MN 55344 
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Objective dBASE 
programmers 


Use CodeBase++ 
with C++ to build 
multi-user, dBASE 
compatible programs. 
Take advantage of 
object orientated 
programming to quick¬ 
ly create maintainable, 
readable software. 


dBASE Compatible 


Use CodeBase++ 
classes to access and 
change the data, index 
and memo files of 
dBASE IV and III. Use 
other classes to manip¬ 
ulate strings, sort at 
high speed, perform 
date arithmetic, evaluate 
dBASE expressions, 
manipulate linked lists 
and manage memory. 


try C++ 




Fast 


Watch as your C++ 
programs execute 
much faster than 
corresponding dBASE, 
Clipper or FoxPro 
programs. Be surprised 
at the small execut¬ 
ables and Low memory 
requirements. Examine 
the C++ source code, 
which is completely 
included, to learn good 
object orientated 
programming 

techniques. 


Portable 


Order Today 


Order today at $295 
and discover why 
Sequiter Software Inc. 
and most dealers offer 
a 60-day money back 
guarantee. 


Port your programs 
between DOS, Microsoft 
Windows, and OS/2. 
Keep all the profits as 
you distribute your 
programs royalty free. 


SEQUITER I 

SOFTWARE INC. I 


Call (403)448-0313 
Fax (403) 448-0315 


P.O. Box 5659, Station L, Edmonton, Alberta, Canada T6C 4G1 
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BARRY NANCE 

A Disk-Based Print Spooler 


I lf you have Windows or OS/2, you 
already have a print spooler . If your 
PC is on a network, you almost cer¬ 
tainly have a print spooler. And you 
have a print spooler if you’ve in¬ 
stalled a memory-expansion card in your 
PC. Your word processor may even have 
a background print option that turns it 
into a print spooler. So who cares about 
yet another print spooler? Doesn’t every¬ 
one have Windows? 

No. There are millions of PCs running 
applications that print long listings and 
reports without help from either Win¬ 
dows or a network. Often, these applica¬ 
tions take absolute control of the com¬ 
puter until the printer finishes. And, 
ironically, the spool utilities that come 
with memory cards often take up too 
much memory. The free software of¬ 
fered this month is intended to solve just 
such problems. 

“Spooler” is a disk-based print spool¬ 
er. Its print buffer is a disk file on your 
hard disk drive; you specify the size of 
the buffer when you start Spooler. It can 
even print to a disk file—useful for those 
times when you need to see the output but 
don’t want to waste printer paper. Spool¬ 
er is a small TSR program that takes up 
about 6 kilobytes of RAM, and you need 
DOS 2,0 or higher and a hard disk drive. 


Three free programs 
for print spooling, system 
switching, and archiving 

It comes with a separate SpoolCtl utility 
for changing parameters on the fly. 

Using Spooler 

When you run Spooler, the program 
creates a file SPOOL.FIL in the current 
directory. If you indicate that output 
should go to a file rather than to the 
printer, the output file is also written in 
the current directory. When you tell 
Spooler to remove itself from memory, it 
automatically deletes SPOOL.FIL, 

You specify Spooler’s options on the 
command line. The parameters are as 
follows: buffer size (in kilobytes); print 
priority (a number from 1 to 10, with I 
giving the most attention to the fore¬ 
ground application and 10 the most to the 
printer); a Y or N to indicate whether 
Spooler should insert formfeeds between 
printouts; and, optionally, the name of 
an output file if you want to “print to a 
disk file,” 

For example, you might invoke Spool¬ 
er with spooler 500 2 n to create a 500- 


KB buffer/spool file, set a background 
priority of 2 (out of a range of 1 to 10), 
and say “don’t insert formfeeds between 
printouts.” Another example: spooler 
50 5 y printer, f 11 would create a 50- 
KB disk buffer, use a priority of 5, insert 
formfeeds between printouts (if the last 
character of a printout isn’t already a 
formfeed), and then write all the materi¬ 
al out to PRINTER.FIL instead of to the 
printer. 

Run the SPOOLCTL.EXE utility to 
change the print priority or the formfeed 
switch, or to cancel the printout. You can 
also use SpoolCtl to remove Spooler 
from memory or to just bypass Spooler. 

Programming Techniques 

I used Microsoft Macro Assembler 5.1 to 
write SPOOLER. ASM, and Turbo C 2.0 
to write SPOOLCTL.C. You’ll need the 
BIOS.INC and DOS.INC files supplied 
with MASM to assemble Spooler, If you 
want to understand more about how it 
works, you’ll find the book Undocu¬ 
mented DOS (Addison-Wesley, 1990) an 
invaluable reference. 

Spooler may not be the “prettiest” 
utility in the world, but you may find it 
useful for those times you impatiently 
wait for the printer to release its grip on 
your PC so you can get back to work. ■ 
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System Picker Gives You a Choice 

W ith the release of Apple 1 s System 7.0, MacFolk find them¬ 
selves caught in that shadowy twilight zone where they oc¬ 
casionally have to retreat to System 6.0.x because of a few or¬ 
nery—but essential—Mac applications. 

If you have a spare hard disk drive, the solution is to load Sys¬ 
tem 6.0.x on one drive and System 7.0 on the other. The Jekyll- 
and-Hyde Mac OS switch becomes just a matter of changing the 
startup disk and rebooting. For those who have only a single hard 
disk drive, the System Picker 1.0b5 utility saves the situation. 

With both operating systems on a hard disk drive. System Pick¬ 
er first locates and then lets you set which System Folder—and 
thus which OS—boots the Mac. You can select how many folders 
deep it searches while looking for a System Folder. System Pick¬ 
er is free and was written by Kevin Aitken at Apple. 


UNIX/ Ben Smith 


Making shar.Z Flies 

T he question: How to toss a collection of files around as a sin¬ 
gle file so that it can be broken back out into its individual 
components. The Unix answer is shar, the shell archiver. Unlike 
the many file archiver programs that require the archiver for un¬ 
archiving (i.e., breaking the bundle into its parts), a shar file is 
actually a Bourne shell script, so running the script performs the 
breakout. 

There arc shell scripts that make shar files, but the best pro¬ 
grams are C programs. Michael Kersenbrock’s version is very 
extensive. Work done by D, Wecker includes a switch for 
unsharring on systems that don’t have the Bourne shell. 

Combine shar with compress, the compression program that 
uses the Lempel-Ziv algorithm, and you have the programs that 
produce the format used for distributing most of the freely avail¬ 
able Unix software. 


Editor’s note: You can obtain source code (and executables, when available) of Software Corner programs via Demolink and BIX. 
They are also available in a variety of disk formats . See page 5 for details. We solicit your contributions for this column . If you r ve 
written a program or utility that you think others might find useful, let us know. We 7/ pay $50 for any program we use . Write to: 
Software Corner , BYTE, One Phoenix Mill Lane, Peterborough , NH 03458. 
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Introducing the DBMS 
runs like a mainframe 
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Admit it. 

Don’t you get just a twinge of envy when 
you see a Mac user having fun while getting 
the job done? 

You’re not alone. 

Millions of users who needed the power 
of the PC but wanted the ease-of-use of a 
Graphic User Interface (GUI) just splurged 
on Windows and the expensive hardware 
needed to get the most out of it. 

But you don’t have to do that. 

Because now there’s FoxPro'2.0. 


Screen 
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Why should the rich have all the fun. 

FoxPro 2.0 gives you the ease-of-use of a 
Graphic User Interface on your character- 
based DOS PC. 

Use pull-down menus to open multiple 
windows (in DOS) and see all the data you 
need to see at once. Build easy-to-use 
screens for entering and viewing data just by 
picking-and-clicking to place menus, buttons, 
checkboxes and scrolling lists anywhere you 
want them. Create sophisticated, elegant 
reports without the usual pain. Then assemble 










that acts like a Mac and 
In DOS. 


| FOXPRO 2.0 



DOS MAC UNIX 


everything into your own 
custom applications. 

Without writing a single 
line of programming code. 

But that’s only the tip 
of the iceberg. 

Beneath its Mac-like 
interface, FoxPro delivers 
all the power and 
technology needed for your database 
management systems in the 1990s. 

Our new memory man¬ 
agement techniques let 
you work with the 
memory you have now 
while speeding up your 
applications. 

Our new compound 
indexes are less than a 
quarter the size of those 
in competitive products 
and far, far faster. 

Our new Relational 
Query-By-Example 
(RQBE) is a simpler, inter¬ 
active interface to the 
information you need. 

Our new Rushmore™ query optimization 1 ' 
accesses that information two orders of 
magnitude or more faster 1 than ever before. 

You’ll like being able to seamlessly use the 
SQL SELECTS that RQBE creates in any of 
your applications. (And the new UPDATE, 
INSERT and CREATE TABLE commands, too.) 

And you'll love the fact that to the rich 
development environment we’ve always had, 
we’ve added a project manager that keeps 
track of ail the needed files and any changes, 
then automatically builds your application or 
.EXE files. An API that lets you dynamically 
link to libraries you write in C or assembler 
with a single FoxPro command. A BROWSE 
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FOR that’s the basis for an 
entire application itself. 

Fourth Generation Language 
(4GL) tools that make adding event- 
driven code to fully relational screens, 
menus, reports and labels a snap. 

And we’ve made our networking even 
better than when NSTL said:* “... multiuser 
databases fall into two general performance 
categories: FoxPro/LAN and all the others ...” 

There isn’t a DBMS in existence with the 
power of FoxPro. 

The bigger your business, 
the bigger your investment 

So we’ve maintained downward 
compatibility with your existing 
systems, ana you can use FoxPro 2.0 
to run your current dBASE (and Fox) 
applications on your present 
character-based DOS PCs. 

While you develop better, faster 
database management systems using 
all the advanced power of FoxPro 
2.0 to satisfy your future information 
processing needs. 

To get the most out of your 
investments, call and ask about our 
Upgrade-Any-DBMS-for-$195 offer. 

Call now for your FREE demo disk. 

FoxPro 2.0 runs on a 512K XT yet in extended 
mode uses every bit of power in a 386 or 486. 
To try it yourself, call Fox Software for a free 
copy of our fully-featured demo or the name 
of your nearest dealer. 

You’ll be amazed at what FoxPro 2.0 can do 
for you. In DOS. 

Call 1-800-837-FOX2 or 
1-419-874-0162 today. 

(Ask for Offer BYT-701) 

FoxPro 2.0 

The complete power trip.™ 


t Patent applied lor. i A PC and FoxPro beat a mainframe and DB2 with a million-record,. 200 megabyte database! * Quote from Software Digest Ratings Report, VoL 7, Issue 13 (Ota. 1990) 
refers to FoxPro L02. Software Digest is a registered trademark of NSTL, Inc. Upgrade price valid only in U.SA. and Canada. FoxPro TM Fox Holdings Inc. © Fox Holdings Inc. 1991. 






















See the Future. 





The FLEXSCAN® 9070U has been designed to offer maximum 
CAD/CAE performance in the PC environment. 

Our 16" flicker-free display is ideal for creating 3-D projections, 
and the 20kHz-50kHz horizontal scan range allows PC CAD 
capabilities at resolutions of up to 1024 dots X 768 lines. In the 
CAD/CAE field, non mutual image interference in dual monitor 
systems is an important issue. Our advanced deflection yoke 
eliminates mutual interference with 15cm distance between both 
units as opposed to the regular requirement 60cm and thus allows 
you to take full advantage of dual systems. 

The FLEXSCAN's ergonomic design minimizes static, glare, and 
magnetic radiation to provide the most user-friendly environment 
possible. 

Other monitors meet the standards. 


FLEXSCAN® sets them 


. 




a 


NANAO 


m 


NANAO USA CORP. 

23510 Tela Ave* P Suite 5 
Torrance, CA 90505 USA 
Phone (213)325-5202 
Fax (213)530-1679 


Circle 197 on Inquiry Cord 
(RESELLERS; 198). 


FLEXSCAN 9070U 

16" (15 V), 0:28mm dot pitchCR T 
Scan Frequency:Automatic mjustment 
H:20kHz-50kHz 
■p V:50hZ-S0Hz ^ 

Front-mounted controls tbf easy access 
; ^ 1 2^Vjdeajnput£stofprofess(onafysC \ "■ 
VGA, Mi-free-VGA (up 1b 1024 X 768), ' 

EGA and Mac U compatible 


)■) 




























BEYOND DOS 



LaserJets, Fonts, 
and Windows 


I am tired of the PostScript crowd 
having all the fun, I mean, Fve got 
industry-standard Hewlett-Packard 
LaserJets—the original, a Plus, a U, 
and a III—but now that I’m using 
Windows, Pm font-hungry. I want that 
puckish capital Y that Palatino users 
have. So I look to PostScript, or some¬ 
thing like it. Yes, PostScript printers are 
a lot cheaper these days, but Fve got a 
bunch of LaserJets. What, I wondered, 
can I do? Fve tried waiting for them to 
die, but HP equipment has this annoying 
habit of immortality. So I needed more 
fonts. As it turned out, iFs a long road— 
longer than T expected. 

Now, under Windows, you can't just 
buy a font for your printer—you also 
need one for the screen. Otherwise, once 
you've selected Avant Garde for your 
text, Windows can’t show you that text in 
Avant Garde, as it needs a screen font to 
match the printer font. If Windows does 
not have Avant Garde, it looks at the 
fonts that it does have and picks the clos¬ 
est-looking typeface, which may end up 
looking ridiculous. 

Did you ever wonder why the Notepad 
insists on printing text in Courier? It’s 
because the application is written to use 
the system screen font. When Windows 
tries to print, it matches the printer fonts 
to the already-selected screen font. Cou¬ 
rier is the closest match it can find. 

In the case of Notepad, the program¬ 
mer’s font choice (for the screen) drives 
the system's decision to use a particular 
font on the printer. Most applications 
work the other way around; The devel¬ 
oper lets the user choose a desired printer 
font, and Windows picks the closest 
available screen font. If you haven’t got 
an Avant Garde screen font, iFs still pos¬ 
sible to create documents on the printer 
using Avant Garde. However, most of the 
value of Windows is gone, because what 
you see on the screen is markedly differ¬ 
ent from what you get on the printer. 

So, if you're planning to get more 


fonts by buying one of those “25,000 
fonts in one” cartridges, ask the vendor; 
Does the cartridge come with a driver to 
tell the Windows LaserJet printer driver 
about all the fonts the cartridge contains? 
Does it also come with screen fonts to 
match the printer fonts? 

One that does is Pacific Data Prod¬ 
ucts' latest zillion-in-one cartridge. Pa¬ 
cific Page PE. Designed for the LaserJet 
III, it has 14 font families, ships with 
Windows drivers, and has a retail price 
of $399. (A font family is something like 
Times Roman. One font family gener¬ 
ally consists of four typefaces: normal, 
bold, italic, and bold italic. Dingbats and 
other symbol fonts generally have only 
one font in the family.) 

Teach your old 
(or new) LaserJet to do 
PostScript tricks 



You Say Raster, I Say Vector 
Windows knows about two kinds of 
fonts: stroke (also called vector) and bit 
map. Stroke fonts are simplistic fonts 
composed solely of line segments. They 
have no filied-in areas, and the font de¬ 
signer must represent curves as collec¬ 
tions of many tiny line segments. The 
Modem, Script, and Roman (not Times 
Roman) typefaces are the examples that 
come with Windows. Stroke fonts don't 
look great, but they do have one virtue: 
Because they're composed of line seg¬ 
ments, they're infinitely resca table. 

In other words, the bad news is that 
they look lousy; the good news is that 
they can easily be made to look lousy in 
any size you like. Another plus is that the 
set of line segments that describe a type¬ 
face is fairly small, so an entire typeface 
can be stored in little disk space. No one 
sells add-on stroke fonts for Windows. 

Bit-map fonts look really good, but 
they must be produced by a font-genera¬ 
tion program. The most common exam¬ 
ple of a bit-map font generator is Bit¬ 
stream Fontware^the Dutch and Swiss 
typefaces you get with Word, WordPer¬ 
fect, or almost any word processor these 
days. The idea is that you buy a file that 
describes a typeface like Palatino, Hel¬ 
vetica, Courier, or whatever. Then you 
run it through a font engine —a program 
that reads this file and generates the font 
in a specific size, producing a bit map 
that represents the typeface in only that 
size. 

Font generation requires a ton of cal¬ 
culations to size and resize characters, so 
it takes time and benefits tremendously 
from a math coprocessor. Fortunately, it 
need be done only once for each size 
font. And the result is good-looking 
type. 

Bit-map fonts have two disadvantages. 
First, they take up a lot of space on your 
disk. I use 10-, 12-, 14-, 18-, and 24- 
point fonts, leading to a font file that's 
over half a megabyte in size—and that's 
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in only one typeface! Second, you have 
only the sizes that you pregenerated. If 
you have 10 and 12 points pregenerated, 
and you find that you’d like to use some 
11-point text under Word for Windows, 
you have to drop everything and run the 
font-generation program, which creates 
the 11-point font, taking up more space 
on the disk. 

Bitstream and competitors have pro¬ 
grams that supplement their font engines 
so they will produce screen and printer 
fonts simultaneously. (Bitstream’s Wysi- 
font is an example.) When buying soft 
fonts, be sure the vendor offers a Win¬ 
dows screen-font generator. 

So it looks like the way to match Post¬ 
Script’s range of fonts is to buy a bunch 
of soft fonts and generate the sizes you 
desire. Unfortunately, this is impracti¬ 
cal, Try to match the 35 PostScript type¬ 
faces and pregenerate bit maps in a few 
popular sizes, and you’re talking about 
filling 30 MB of disk space, 

A better answer, I thought, would be 
the approach that is used by PostScript it¬ 
self: outline fonts. Outline fonts combine 
the best of stroke and bit-map fonts. 
They’re compact to store, come in all 


w 

T Then buying 
soft fonts, be sure 
the vendor offers 
a Windows screen* 
font generator. 



sizes, and look great. 

Outline fonts are like stroke fonts in 
that they are described in a manner that 
allows resizing, but the description is 
richer. Rather than being restricted to 
line segments, outline fonts are de¬ 
scribed with Bezier curves or quadratic 
B-splines and can contain f illed-in areas. 
There is still a font engine, as in the bit¬ 
map fonts, but it’s hooked into Windows. 
When a program needs, say, 14-point 
Bodoni, the engine springs into life and 


generates the bit map for 14-point Bo¬ 
doni. But it’s only a temporary bit map. 

There’s the potential weakness of out¬ 
line fonts. If you use a particular size out¬ 
line font (e.g., 12-point Times Roman) 
all the time, you waste a lot of CPU time 
because its bit map must be generated 
every time you use it, rather than just 
doing it once, as in the case of pure bit 
maps. In reality, however, most outline- 
font schemes are smart enough to cache 
bit maps, greatly reducing this possible 
problem. 

So outline fonts are the answer, right? 
All I need to do is get a set of font de¬ 
scription files, install an outline font en¬ 
gine, and Fm in business? Well, not 
quite. You see, Windows doesn’t support 
outline fonts. (OS/2 does, but that’s an¬ 
other story.) Windows 3.1 with True¬ 
Type will, when it arrives late this year 
or next year. But today’s Windows does 
not support them. 

There are a few add-on outline engines 
(e.g., Bitstream Facelift, Adobe Type 
Manager, and Zenographic Supertext), 
but they fall far short of the mark. They 
tend to work acceptably inside a Win¬ 
dows application, but try to transfer rich 
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text between applications and the fonts 
seem to disappear, converting every¬ 
thing to Times Roman or Helvetica. 

If You Can’t Beat Them. .. 

Until TrueType appears, the answer 
seems to be: If you can't beat them, join 
them. Make the LaserJet speak Post¬ 
Script. There are three approaches to 
that; two are hardware answers, and one 
is a software answer. The software solu¬ 
tion is to install any one of several Post¬ 
Script TSR program interpreters (e.g.. 
Freedom of Press, GoSeript, or Pre- 
Script). But PostScript TSRs tend to suf¬ 
fer from speed, memory hungriness, and 
a lack of Windows-awareness, 

On the hardware end, you can buy 
either a PostScript cartridge for your 
printer or an add-in board for your PC. 
Most add-in boards are fairly expensive 
but fast. I use the QMS JetScript board in 
a LaserJet II. The JetScript used to cost 
almost $2000, but HP offered it to Laser¬ 
Jet II owners last year for only $500. It 
involves a board in the laser printer, one 
in the PC, a cable between them, and 
some software. Again, a fast solution, 
but not a simple one. 


The last and probably the best ap¬ 
proach is to get a PostScript cartridge. 
Pacific Data Products first cracked the 
code needed to figure out how to put 
PostScript compatibility into a regular 
LaserJet II cartridge with PacificPage. 
Since then, Adobe and HP have also 
come out with PostScript cartridges for 
the LaserJet II. The Adobe cartridge Is 
quite good and can be found for $280. 

For the LaserJet III, PacificPage PE 
will do PostScript. You can get turbo¬ 
charged PostScript from your LaserJet 
III with PacificPage XL, a combination 
of the PE cartridge and an add-in acceler¬ 
ator board that fits in the LaserJet III 
memory slot. That combination is new 
and lists at $999.1 haven't seen it yet, but 
the company claims that it speeds up 
printing by eight times. 

So I got a PostScript cartridge. And 
you know what? It turns out that the Post¬ 
Script crowd doesn’t have all the fun. 

Once you install the generic Laser¬ 
Writer printer driver, you discover that 
WYSIWYG has WYSI-went. You can’t 
see Century Schoolbook, Avant Garde, 
Park Avenue, or a bunch of other fonts. 
Then it dawned on me that the screen 


fonts had to come from somewhere. Asa 
PostScript printer is a printer with a 
bunch of scalable fonts and a font engine, 
so too must be the Windows screen driv¬ 
ers! So you’re back to buying Adobe 
Type Manager, or FaceLift, or the like. 
(By the way, if you buy Pacific Page, the 
company will send you a free ATM-like 
program that will make your screens 
match your cartridge-equipped printer.) 

Don’t misunderstand—you can get 
great PostScript printer output without 
those programs, but the screen won’t re¬ 
semble the printed output very much. 
Ah, well. 

So there you have the many ways to 
skin the font cat in Windows. Simple, 
eh? Hmmm, how cheap can I find a Mac 
Classic, anyway? fl 


Mark J. Mi nasi is a managing partner at 
Moulton, Minasi A Company , a Colum¬ 
bia, Maryland f firm specializing in tech¬ 
nical seminars. He can be reached on 
BIX as “mjminasi. fr 

Your quesions and comments are wel¬ 
come. Write to; Editor, BYTE , One 
Phoenix Mill Lane, Peterborough, NH 
03458 , 


Actual 



Sure, you’re into computers, but how do you get your dog, or your house, or your 
company into one? A Canon Still Video Imaging Kit may provide your answer. 

As easy as taking a snapshot, it lets you convert any three-dimensional 
object into a digitized image, ready for use in programs like PageMaker,™ 

Quark* Photoshop " and Persuasion? 1 

Impressed? Call us for a free brochure and dealer 
locations at 1-800-221-3333 ext. 313. 


B Enjoy fcaiemasur dAymfliu* i*i(h tlie Cjjmjrt Qnsai Cflrtd. Ask lor dscftito arpiiTicrpaiiriaCaoohcJeateraflnflnefisilejnj 

B—II Av&iatfeo'^InthelhS. 

Brand and product nasmea are trademarks of their respective holders. 


Canon 

STILL VIDEO 

§ l?9l Canon U.S.A., Inc. 

One Canon Phu t Lake Success, NY \ ] 042 


Circle 51 on Inquiry Card, 
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PROFESSIONAL LEVEL COMPUTERS 

Custom built and integrated for you. 


ACCOUNT EXECUTIVES SU PPORT 


WARRANTY 


GUARANTEE 


Trained professionals who 
will assist you tn configuring 
your Professional Level 
Computer System. Your per¬ 
sonal contact before, during 
and after your purchase. 


1-800, Toll-Free Technical support for 
the lifetime of your system. Trained 
technicians capable of troubleshooting, 
diagnosis and integration assistance. 
System Engineers also available. 


One year, on-site warranty through 
Texas Instruments, with 9- to 24-hour 
response lime (the best in the industry !), 
highly trained on-site technicians, one 
year parts and labor, air shipment of 
replacement parts. Extended warranties 
also available. 


30-Day Satisfaction 
Guarantee, No fine print No 
penalties. No restocking fee. 
No shipping costs. 





PAYMENT 

Visa, MasterCard, AMEX, 
Company Leasing, Approved 
Purchase Orders, CO.D-, 
Individual Financing 


FLOPPY DRIVES 

Chi non or TEAC 


MONITORS 

ACT, TWE, ViewSonic, Sony, 
Seiko, Nanao, Mitsubishi, NEC 


SOFTWARE 

Configured, installed, 
tested. Microsoft, DOS. 
Windows 3.0, 

WordPerfect, Lotus, 
Quarterdeck, Adobe, Corel, 
Aldus, Unix, Novell, SCO 


VIDEO CARDS 

Diamond Speedstar [TSENG 
4000), STB, Orchid, Artist, 
Vermont, Video 7, ATI, Cardin, 


RKING 

Novell, Unix, Xenix. 
Completely configured lile- 
servers and workstations. 
Software loaded, hard drives 
cotnpsurfed, network cards 
installed and tested, cabling 
prepared. 


MEMORY HARD DRIVES 

70nsor 80ns SIMM, SIP, DRAM Seagate, Maxtor, 

] MB - 64MB Conner, MicropolfS 


486-25&33 


ACCESSORIES 

Mouse, Trackballs, FAX 
Cards, Moderns, Keyboards 


DIGITIZERS, PLOTTERS, 
SCANNERS 

Summasketch, Kurta, Calcomp, 
Roland, HP, Houston 
Instruments, Mitsubishi 


PRINTERS 

Dot Matrix, Laser, inkjet, 
Panasonic, Texas Instrumen 
Canon, NEC, QMS, Star 


CONTROLLERS 

Western Digital, Ultrastor, 
Adaptec, DPT, Always, 
[QE. ESDI, SCSI 



M2 Tower 


Desktop 


M3 Tower MS Tower 


THE POSSIBILITIES 
ARE ENDLESS 



Automated 
Computer 
Technology Corp. 


PROFESSIONAL LEVEL 
PERFORMANCE 


Automated Computer Technology Corporation • 10849 Kinghurst, Houston, TX 77099 • (713) 568-1778 


ACT offers this complete integration at competitive prices. Who else can combine this level of performance, 
customization, service and support? No one. Call (800) 521-9237 for more information. 



































SUPERIOR SERVICE AND SUPPORT 

Custom Performance Integrations... 





ACT 386SX'“-20 CACHE 


* Intel 386SX-20MHz CPU 

* 32K Cache Memory 

* 2MB RAM (exp. to 32MB) 

* 1.2MB & 1.44M8 Floppy Drives 

* 89MB IDE Hard Drive (19ms) 

■ 2 Serial Ports/1 Parallel Port 

■ AMI Bios 

* Enhanced 101 or 102 Keyboard 


• ACT SVGA Monitor 
(1024x768, .28mm d.p.) 

• Super VGA Video Adapter w/512K 

• Choice of Tower or Desktop Case 

• Microsoft DOS 4.01 

• Free Delivery 

• Wide Variety of Custom Options 


$2,195 



ACT 386'“-33 CACHE SYSTEM 


• Intel 80386-33MHz CPU 

* 64K Cache Memory 

* 4MB 80ns RAM 

• 1.2M8 & 1.44MB Floppy Drives 

• 210MB IDE Hard Drive (15ms) 

• 2 Serial Portal Parallel Port 

* AMI Bios 

* Enhanced 101 or 102 Keyboard 


* ACT SVGA Monitor (1024x768, ,20mm dpj 

* Super VGA Video Adapter w/t MB 

* Choice of Tower or Desktop Case 

* Microsoft DOS 4.01 

* Microsoft Windows 3.0 

* Microsoft Serial Mouse 

* Free Delivery 

* Wide Variety of Custom Options 


"ACT'S 33MHz mini-tower ha 
class act ail the way around. 
The ACT 3B6-33FC is a wdi- 
made machine with easy drive 
access, good periomiance, and 
impriHilve attention to con¬ 
struction detail This 
computer h easy to 
recommend." 
December 25 ,1990 



$3,195 



ACT 486“-33 CACHE SYSTEM 


* Intel 80486-33MHz CPU 

■ Cache: 128K (ISA) 256K (EISA) 

* 4MB System RAM 

* 1.2MB & 1.44MB Floppy Drives 

* 210MB IDE Hard Drive (15ms) 

* 2 Serial Portal Parallel Port 

* 8 ISA Slots or 8 EISA Slots 

* Enhanced 101 or 102 Keyboard 


• ACT SVGA Monitor [1 024x768, .2Bmmdp.) 

• Super VGA Video Adapter w/1 MB 

• Choice of Tower or Desktop Case 

• Microsoft DOS 4,01 

• Microsoft Windows 3,0 

• Microsoft Serial Mouse 

• Free Delivery 

•Wide Variety of Custom Options 


$4,595 

ISA 128K Qche 

$5,795 

EISA 256K Cache 
Up to 64 MB 



386SX™ NOTEBOOK LAPTOP 


• Intel 386SX CPU 

• 6.9 pounds including battery 

• 1 MB System RAM [exp. to SMB) 

• 1 >44M8 Floppy Drive 

• 20MB; 40MB, 60MB Conner HD Options 

• Backlit VGA Display w/external port 

• Microsoft DOS 4,01, Microsoft Windows 3.0 

• Logitech Serial Mouse 

• Free Carrying Case and Delivery 


SXT6 $2,495 

20MB Hard Drive 

sx-2o $3,095 

40MB Hard Drive 



Automated Computer Technology Corporation 


10849 Kinghurst; Houston; Texas 77099 
Telephone (713) 568-1778 * FAX (713) 568^1779 


ACT Now Toll-Free 

1 - 800 - 521-9237 


Lease Terms, Qualified P.O.'s Accepted . 
Dealer and VAR inquiries welcomed. 
International Inquiries Invited. 


© 1991 Automated Computer Technology Corporation. Ail right; reseiyed. Other product names and trademarks used lex comparison may he the property of pthw companies, Prices and spec ifi Fill in ns are sijbjecl to change without ntfice. AX.T, cannot be held 
responsible Iprefrcirs in photography o» typography, The equipment above is FCC Class A w Class 6 approved, NOVEL!. UNIX. XENiX, OS/2 and Tt are all toudemarts of Iheir respective corporations, Texas Instruments ori-slfe service Is available in most U.S. 
and Canada Ideation! The numhers 386 and 486 are trademarks ot Intel CD«paraJion, MANlOVE 4402 
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Graphical User Interface CLEARING HOUSE 

Specializing in products for Microsoft Windows and OS/2 graphical environments 


G.U.I. CLEARING HOUSE - PM /Windows Catalog 


File Edit Search Order! 


1 - 800 - 522-4624 

International, call (203) 426-4624 
Monday - Friday 9:00am to 8:00pm EST 

GUI Clearing House is the only national reseller specializing 
exclusively in Windows and OS/2 Presentation Manager 
environments. This specialization is necessary in order to 
properly serve you, our customer, in this rapidly evolving market. 

Our goal is to provide you with the finest customer service 
in the industry and to ensure that the products you select 
are the correct ones for your application. 

When you call GUI Clearing House, you will be greeted by one of 
our friendly, knowledgeable sales staff who will take the time to 
talk with you to understand your specific requirements. To further 
assist you. we maintain a staff of technical consultants available 
to answer in-depth technical questions on products; and to help 
customers in identifying applications to meet their needs. 

Please Note: The applications listed in this ad represent only a 
small sample of the Windows and OS/2 Presentation Manager 
products available through GUI Clearing House. Call us for 
pricing on any Windows or OS/2application. We'll promptly 
get pricing and availability for you. CALL TO DA Y! 


PubTech Text Editor .69 

SmarText (Samna)__409 

Straight Line .. ~....89 

Whiskers . 29 

WideAngle/Windows.99 

WindowsOn The World...409 

Windows Shopper s Guide .16 


WINDOWS 

APPLICATIONS 

Development Tools 

ACTOR 3.1 Professional .NEW 

ADEPT Expert Application Builder.595 

Black ICE (Pro Icon Editor) .149 

Borland C++. 339 

Borland Object Vision...99 

Borland Turbo Pascal/Windows..199 

Bridge 2.0 Tool Kit.629 

C-TRIEVE/Windows (Coromandel).349 

C++/Views. 469 

CASE.W3.0 .459 

CASE.WCorporate Edition .895 

Graphics Server SDK.379 

Knowledge Pro Windows.629 

Lasertalk PC.309 


Microsoft SDK for Windows 3.0. 

Multiscope for Windows 3 . 

ObjectGraphics (WhiteWater). 

Personal Case. 

.349 

.299 

.call 

.179 

PowerUbW... 

.265 

ProtoView. 

.595 

ProtoGen. 

.409 

Pubtech BatchWorks. 

.89 

SmallTalk V/WIndows . 

.369 

SpeedEdit for Windows . 

.255 

Tool Box (Drover). 

.249 

The Whitewater Resource Toolkit 

.call 

WlndowsMAKER (Candlelight)... 

.695 

WlndowsMAKER Professional 

...NEW 

WmTrieve. 

.call 

VZ Programmer/Windows . 

.535 

Zortech C++ Compiler 

179 

Database> Forms 


Access SQL (SPI). 

.1279 

Chart Builder for Superbase_ 

.169 

dBFast/Windows. 

.309 

ERwin. 

.729 

FormWorx Forms Publisher. 

.199 

INTEGRA SQL (Coromandel). 

.609 

JetForm. 

.399 

MARVIN Image Database. 

.2395 

Omnis 5/Windows. 

.759 


Perform Pro.call 

Q+E ver 2.5, single user.139 

Superbase 2 ver 1.2.249 

Superbase 4 ver 1.2.469 

Thinx. 399 

Engineering/Planning 

ABC Flowcharter (Roykore).199 

Bralncel (Neural Net)...„ .229 

Design/IDEF.2795 

DesignView...749 

DRAFIX Windows CAD....459 

MathType .199 

MetaDesign, diagramming tool.329 

Milestones, Etc (Kidasa).139 

Project (or Windows.469 




IWPMA 
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PUMP-FLO, pump analysis. 

.179 

RFFlow, flowcharting. 

.119 

SPACETEK:Facility Planner. 


Topdown Project Planner (Ajida) 

.249 

Connectivity 


Business Session for Windows... 

.269 

CC:MAIL for Windows 

449 

DaVinci eMAIL for Windows. 

.959 

DaVinci eMAIL 8 User. 

.339 

DynaComm (Windows). 

.259 

DynaComm Elite . 

.399 

EXTRA! for Windows 

.379 

Faxitl for Windows. 

.179 

MicroPhone II. 

.259 

Net Magic (US version) . 

.609 

Network Courier . 

.CALL 

Remotely Possible . 

.NEW 

TERM for Windows. 

.179 

Windows Workstation 

.559 

WinComm. 

.139 

WinTerm. 

.409 

General/Productivity/Utilities 

Adobe Type Manager. 

.59 

Asymetrix Toolbook. 

.309 

BeckerToofs2.0. 

.119 

Distinct Back-up. 

__119 

File Shuttle XPRESS 

.129 

File F/X. . 

.119 

HP New Wave . 

.139 

Ice Works . 

.79 

Icon Pak II. 

.89 

Intermission . 

.42 

More Windows . 

._89 

PackRat 3.0...... 

.299 

PackRat Network (3 User). 

.579 

Personal Librarian. 

.859 

PLUS for Windows (Spinnaker). 

.179 

Publisher’s Poweroak. 

.69 


Black ICE. 


VentanaDRAW 


Publishing/Graphics 


PM APPLICATIONS 

Active Life for OS/2.139 

Aldus PageMaker for OS/2.579 

Asymetrix ToolBook for OSM .NEW 

CASE:PM for C or C++.1875 

CASE:PM for MicroFocus Cobol.2375 

ChlpChat (Cawthon).279 

Collage PM.179 

Corel Draw! for OS/2 . . .call 

Describe.529 

Excel for OS/2.349 

FeeLance for OS/2..499 

HyperACCESS/5 for OS/2..169 

Lotus 1-2-3/G.579 

Micrografx Designer. 509 

Multiscope for OS/2 .349 

Nexpert Object, PM Runtime.929 

Object-1/PM (MDBS).895 

OS/2 PM Softset (Microsoft).129 

OS/2 PM Toolkit (Microsoft).409 

PackRat for PM.339 

PackRat PM Network (3 User).579 

Perspective for OSV .259 

Q+E/PM ver 2.5.139 

Relish .„.139 

RT-Graphics (FSI).959 

SmallTalk.^ PM .339 

SpeedEdit for OS/2.255 

SpeedEditforPM .255 

Sytos Plus/PM (Sytron).259 

VZ Programmer PM .1225 

WldeAngle for PM. .119 

Wingz. 359 


* <K 

....149 

rruiu iui < . 

WordPerfect 5.0 for OS/2. 

WinPRO/PM (Xian). 

Zortech C++ OS/2 Compiler Option.. 

..339 

..379 

..139 

...229 

....129 

....149 

HARDWARE, etc. 


Image Scanners 



Logitech ScanMan 256/PC-AT. 

..329 

V.42 

Microtek scanners. 

...call 

.499 

Boards 


795 

ATI 8514/Ultra 512K. 

.489 

509 

ATI 8514 Ultra 1MB. 

..659 

.159 

ATI 8514/Ultra+VGA 512K. 

..579 

.349 

ATI 8514/Ultra+VGA 1MB. 

..759 

399 

Squeegee Graphics Adapter. 

NEW 

.139 

Intel SatisFAXtion board. 

...call 

.679 

MultlMedia Products 


.139 

Guide 3 (Owl Int’l). 

..439 

.269 

IconAuthor (AimTech). 

...call 

.259 

Super VideoWmdows. 

..599 

.NEW 

VideoLinX:FRAMEBUFFER. 

1119 

...349 

Erasable Optical Drives.. 

...call 

...,469 



.... call 

GUI Clearing House offers a full line 

.489 

of hardware items selected to augment 

.335 

the Windows. Presentation Manager. 

.NEW 

and MuIriMedia based platforms. If 

.139 

you don't see a particular item, just 

.129 

ask . we will promptly obtain pricing 


and amilablity for you. Call us 

....795 

TODAY! 



PAYMENT ■ Visa, MasterCard, Diners Club and Carte Blanche accepted. Personal and company checks accepted. Please allow 2 weeks lor processing. Corporate and institutional purchase orders subject to credit approval and a minimum 
initial purchase S500, paid via C.O.D. or in advance C.O.D minimum purchase is $100, maximum $1,000 payable by cash, cashier's check, or money order. CT residents add 8% sates tax. 

SHIPPING - Shipoing,'handling charge «s 3% or $6 minimum; $5 extra for C.O.O.. Larger sh*>ments may require additional charges. Cali tor information tor shipments to Alaska, Hawaii, and points outside the United States. 

TERMS All products carry manufacturer's warranties only Produci warranties, guarantees, rebates, trial period privileges, or other promotional programs are handled by the manufacturer. Defective Kerns replaced or repaired at our discretion 
All returned Kerns must be accompanied by a return material authorization (RMA) number. There is a 15% restocking fee on norvdefectrve merchandise. Shipping is non-re<undable. Opened software and other consumables are 
norvrefundable We can not guarantee compadbifety. Item availability, price terms, and pofiaes subject to change without notice. Graphical User Interface CLEARING HOUSE i6 not liable for damage due to omissions or typographical 
errors. Mailing address is Graphical User Interface CLEARING HOUSE P.O. Box 10, Sandy Hook. CT 06482. (203)426-4824 Copyright © 1990, 1991 GUI CLEARING HOUSE. AK nghts reserved. 193-040 
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DON 

The Worldwide 
Macintosh 


¥¥T ith a simple introductory 
11 / screen, Svinga, a HyperCard 
MiM/ stack, introduces the subject 

W W matter, the country of Zim- 

1 I babwe: 

"Svinga describes a country 

which harbors 

the greatest waterfall, 

the largest mammal, 

the tallest mammal, 

the fastest animal, 

and much, much more.. *. ” 

"Svinga is a Zimbabwean word for a 
stack of firewood, which seemed a great 
name for a HyperCard-based Zimba¬ 
bwean information resource," explain 
Svinga’s authors, Paul Messiter-Tooze, 
Maulosi Nyakuwa, and Tony Mechin. 
Svinga is a CD-ROM that holds a Hyper¬ 
Card Home stack that branches to other 
resource stacks. These stacks provide 
text, graphics, spoken language, and 
music that explain the country of Zimba¬ 
bwe in an entertaining and effective way. 

Working away in their small company, 
Media Technology of Harare, Zimba¬ 
bwe, Svinga 1 s authors have done a great 
job with limited resources. All their de¬ 
velopment work was conducted in Hy¬ 
perCard 1.2.2 on a Mac Plus with a Sy¬ 
Quest Technology removable hard disk 
drive. This is nothing special in terms of 
hardware or software, but it does speak 
volumes about how useful the Mac can 
be for specialized development pur¬ 
poses. You don't need a Mac Ofx and a 
full set of MPW languages to get good 
work done. 

Once the Svinga stacks were written 
and debugged, the authors produced a 
premaster WORM (write once, read 
many times) CD-ROM with the help of 
Meridian Data, 5615 Scotts Valley Dr., 
Scotts Valley, CA 95066, (408) 438- 
3100. The authors sent the final version 
of the stack on a SyQuest cartridge, 
along with the music tracks recorded as 


digital audio (16-bit, 44.1-kHz) on Beta- 
max tape, to be mastered by CD-ROM, 
Inc., in Golden, Colorado. 

Besides all the good things that the 
Svinga disk has to say about HyperCard 
development, it also points out that mul¬ 
timedia developers can bring their proj¬ 
ects to fruition on CD-ROM with just a 
little bit of perseverance. After all, Ha¬ 
rare is hardly next door to Scotts Valley 
or Golden. 

Because HyperCard 1.2.2 was used, 
the card size is fixed at the standard 512- 
by 342-pixel size and cannot be changed. 
Although you can use HyperCard 2.0v2 
to run the stacks (as 1 did), you will not 
get any of the features of 2.0 (e.g., resiz¬ 
able, scrollable windows; color PICT 
windows; or other visual aids that would 
enliven the stack), as shown in the screen 
shot. 

Still, the developers have done a great 
job in using the full measure of the tools 
given them in HyperCard 1.2.2, and 
they've made sure that the CD-ROM can 
be run off any compatible player that is 


hooked to a basic Mac Plus. 

The stacks include information on 
Zimbabwe's history, geography, infra¬ 
structure, agriculture/fisheries/forestry, 
mining and geology, economics, ani¬ 
mals, national parks and tourism, and 
arts and culture. You even get a quickie 
time calculator that converts your local 
time to Zimbabwe time, as well as a spe¬ 
cial section that discusses the Southern 
African Development Coordination Con¬ 
ference, The SADCC is an economic 
grouping of nine countries; Zimbabwe, 
Zambia, Malawi, Botswana, Angola, 
Mozambique, Lesotho, Swaziland, and 
Tanzania. 

This is just a quick example of the kind 
of stuff that Svinga includes. While it's 
not always ultrahigh-quality info (these 
guys didn’t have Grolier’s CD-ROM 
budget), it’s always different enough that 
you’ll keep navigating through the hyper¬ 
text until you find the gem that you want. 
While Svinga is anything but a Hyper¬ 
Card tour de force, it shows off the prac¬ 
tical aspects of this software on even the 


A CD-ROM from Zimbabwe proves that 
Interesting applications are possible even with 
limited resources 



ILLUSmATION. TIM CLARK© 1991 
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The Svinga stack in operation , 


most basic Macintosh. 

Nice job, Media Technology, 

Software of the Month: 

Earthquest 2.0 

If you haven’t gotten your fill of informa¬ 
tional HyperCard stacks with Svinga and 
want to expand your scope a bit, give 
Earthquest 2.0 a try. The beauty of 
Earthouest is that it’s both a personal 
learning tool and a tool that teachers can 
use in classes from grade 5 through soph¬ 
omore year in college. 

Rather than separate study into tradi¬ 
tional disciplines, Earthquest combines 
natural history, ecology, geography, so¬ 
ciology, political history, economics, 
and other topical areas into a unified pre¬ 
sentation. In fact, Earthquest does one of 
the best jobs Fve yet seen at giving a 
worldwide viewpoint to topics that typi¬ 
cally are much more parochial in their 
scope. 

For teachers and schools interested in 
Earthquest, lab packs are available at a 
reduced price. Keep in mind, however, 
that these Earthquest stacks don’t like 
to live on small, underpowered Macs; 
YouTl be disappointed with anything less 


HERE'S YOUR 
AFP-TO-NFS GATEWAY! 


Announcing Helios’ EtherShare 11 2.0, our 
enhanced Mac/Unix file server [hat’s fully 
System 7.0 compatible. It’s the one. remem¬ 
ber. that lets you do system administration 
from any Macintosh on your network. 

Now anyone runni ng any of the standard 
flavors of DEC Ultrix, Sony NEWS OS, AIX 
RS-6000 or Sun OS can take advantage of 
these newly added features: 

AFP-to-NFS Gateway 
Easy Macintosh system administration 
Integrated Unix mail and terminal services 
Enhanced file and printing accounting systems 

Printer load balancing, including unlimited 
spooling queues 

.. All for about $100 per session! 




What used to be extra-cost options are now 
standard in EtherShare 2.0. These include 
File, Print, Mail, and Apple-Talk 1 ' Phase II. 
And now we’re including Helios Terminal 
with VT100 and VT320 emulation along 
with our Unix terminal services program. 

Two new options are also available: 
AppleTalk Tunnel and a Developers' Toolkit 
with sample source code. 

We’ve prepared a full e-mail package 
of information about EtherShare 2.0 for you. 
Just dial up our CompuServe® number 
74730,1004 and we’ll get it to you. 

Contact our National Sales Manager, Paul Lucero 
at 998 West Lynn Way, Suite 4, Cupertino, CA95014. 
Phone 408-255-2503; AppleLink: Helios, USA; or 
send him e-mail on Internet: lucero@apple.com. 
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Death 

Taxes 

Software Piracy 



We can save you from one of them. 


S orry. Death we can’t do anything about. As for 
taxes, when you use our product you’ll probably 
wind up paying more. But software piracy: 
there we offer some help. Our family of software 
protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. 

Our products can be used in the MS-DOS, 

OS/2 and Macintosh environments. 

Build Your Own Custom Protection 
Environment 


Use our patented “dual¬ 
locking” ASIC chip as the 
basic building platform. 
Next, add options like: on- 
the-fly read/write memory, 
write-onceormultiple-write 
locking codes, and encryp¬ 
tion shells. Then add your 



Software Security 

mr 


1011 High Ridge Road 
Stamford, CT 06905 
203-329-8870 


own programming creativity to build a protection envi¬ 
ronment best suited to your product. 

Users attach the device to their parallel port, and 
programs won’t run without it. Back-up copies, hard 
disk and LAN operation are not interfered with* 


Your Intellectual Property Belongs To 
You 

And if you don’t protect it, who will? Our 
products offer the most equitable way to 
protect your interests with¬ 
out sacrificing the rights of 
your customers. Call us 
today for information and 
demonstration units. 


Fax 203-329-7428 
BBS 203-329-7253 
AppleLink 1 " D2379 


1-800-333-0407 ext, 102 

AUSTRALIA 619 316 2S73 * EUROPE 44 932 821 230 • FINIAHD 358 0 505 33 55 
ITALY 39 2 21 30 460 • NETHERLANDS 31 34 026 77 77 * NORWAY 47 2 44 38 55 
SWITZERLAND 411 341 9550 ■ UK 44 784 430 060 * USSR 7170 50 
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Macintosh is a trade mark of Apple Computer lnc„ 
Activator. Mactivaior ate trade marks of Software 
Security, Inc. illustration: detail from 
Michelangelo's Last Judgement 
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than a Mac SE/30 or a Mac II. A color 
display will let you display icons and in¬ 
ternal MacroMind Director movies in 
their full glory. Like most of the rest of 
the Mac world, Earthquest makes it clear 
that the default Mac has become a hard 
disk drive-equipped 8-bit color Mac FI 
with a paged memory management unit 
installed. 

Tip of the Month: 

Inexpensive Desktop Publishing 

“Macintosh software often costs too 
much.’ 4 For the most part, I have to agree 
with this common complaint. One Chi- 
cago-anea company, Timeworks, has a 
different idea about software pricing, 
though. It specializes in software for the 
average user. With its excellent desktop 
publishing (DTP) system, called Publish 
It Easy, Timeworks proves that inexpen¬ 
sive doesn’t have to mean underpowered. 

Unlike the high-priced DTP programs 
(PageMaker, FrameMaker, and Quark¬ 
XPress, to name just three). Publish It 
Easy for the Mac lists for just $249.95. 
Street prices bring it in well under $200. 

Like the more expensive applications. 
Publish It Easy can combine text and 


graphics on a page to form a multiple- 
column, multiple-section document. In 
fact, I found laying out pages easier with 
Publish It Easy than with PageMaker, 
and I have been using PageMaker for 
years. The program can incorporate text 
from your favorite word processor (e.g.* 
Word, WordPerfect, Works, Mac Write 
5.0 and II, and WriteNow) and graphics 
from your favorite graphics program (Il¬ 
lustrator, MacPaint, SuperPaint^ Free- 
Hand, Full Paint, and many others) into 
your DTP document. It can also edit 
scanned images so that they look sharp or 
have some special visual effect added to 
them. You can even wrap text around ir- 
regularly shaped objects, something that 
it took PageMaker four versions to get 
right. 

Publish It Easy manipulates text in 
many other ways. It can justify text along 
a horizontal or vertical orientation, so 
you can create vertical headlines that 
look professionally key lined. 

The application includes a complete 
native word processor with a 112,000- 
word spelling checker and a 240,000- 
word thesaurus. Thus, you don't have to 
own another word processor to create 


your text, which saves you more money. 

In addition to the text features. Time¬ 
works throws in a whole slew of graphics 
features. You get a complete set of draw¬ 
ing and painting tools (you can even use 
spot color on your document and have it 
print out as spot color separations), so 
you can create your own document 
graphics. The graphics tools even let you 
airbrush at resolutions of from 72 to 2540 
dots per inch, so you can produce very 
high-quality copy from your laser printer 
as well as from a service bureau's image¬ 
setter. 

Publish It Easy can print to any printer 
that supports either Apple's QuickDraw 
and Color QuickDraw or Adobe's Post¬ 
Script page-description languages. In 
practical terms, this means that you can 
use Publish It Easy now on your low- 
quality printer and upgrade to a higher- 
resolution printer without having to buy 
any more software or change your origi¬ 
nal document. 

One of Publish It Easy's best features 
is its libraries and proxies. This oddly 
named feature lets you experiment with 
your document design. You can try dif¬ 
ferent page styles and layouts instantly 


BYT 

E BACK ISSUES FOR SALE 

1990 1991 1990-’91 BYTE Issues $6.00* 

January 

February 

March 

I-1 April 

\ - ' May 

Issues 

Available Jlme 

July 

August 

September 

October 

November 

December 

Inside the 
IBM PCs 



The above prices include postage in tjie US. *Please add $.50 per copy 
for Canada and Mexico; and $2.00 per copy to foreign countries (surface 
delivery). European customers please refer to Back Issue order form in 
International Advertising section of book. 

Please indicate which issues you would like by checking (*^) 
the boxes. Send requests with payment to: 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, NH 

03458 

(603)924-9281 

P Check enclosed Charge: □ VISA O MasterCard 

Card » 

Exp. Date 

Signature 

Name 





















Address______ 



City 



Stale Zip 



All orders must be prepaid. Please allow four weeks for delivery. 
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SELECT 3 BOOKS 
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The two most comprehensive computer book dubs 
have joined forces to bring you the largest selection 
of business and personal computing references 
available ... at savings up to 50% off publishers’ prices! 


344CP *19.35 


053923-SP *24.95 
Courts as 2 


LorrS 


m 


% 


The Computer Book Club sM 
with the BYTE Book Club" 


Membership Benefits 

The Computer Book Club and the BYTE Book Club have 

joined forces to bring you the largest selection of business 
and personal computing titles available today, 

* Big Savings In addition to this introductory offer; you keep saving substan¬ 
tial with members' prices of up to 50% off the publishers' prices, 

* Bonus Books Starting immediately, you will be eligible for our Bonus Book 
Plan, with savings of up to 80% off publishers’ prices, 

* Club News Bulletins 15 times per year you will receive the Book Club 
News, describing all the current selections—mains, alternates, extras—plus 
bonus offers and special sales, with scores of titles to choose from, 

■ Automatic Order If you want the Main Selection, do nothing and it will 
be sent to you automatically. If you prefer another selection, or no book at 
all, simply Indicate your choice on the reply form provided. You will have at 
least 10 days to decide. As a member, you agree to purchase at leasts books 
within the next 2 years and may resign at any time thereafter. 

* Ironclad No-Rtsk Guarantee If not satisfied with your books, return them 
within 10 days without obligation! 

* Exceptional Quality AW books are quality publishers' editions especial¬ 
ly selected by our Editorial Board. avrsi 


All books are hardcover unless number is followed by a "P" for paperback 
A shipping/handling charge and sales tax will be added to all orders. 

If card is missing, use this address to join: 

©1991 The Computer Book Club with the BYTE Book Club, Blue Ridge Summit, PA 17294-0S20 
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People are talking about us. 



F77L-EM/32 & Uhey Ergo OS/386 


Port mainframe programs as Jarge as 96MB t o 3jjj 
compiler. The Winner of PC Mt 
\ferskm 4.0 includes: 

Support, DESQview 
F77L-EM32 $995 Q! 


Extender 

list got belter New 
'0 features* Virtual Memory 
umentation and Free Unlimited Runtime Licenses. 


__F77L_ 

The fastest real-mode compiler available. 
F77L can take advantage of your 386 PC by 
generating 32-bit instructions. New \fersion 
5.0 includes: Fortran 90 features, Weitek 
support, and Video Graphics. $595 


Lahey Personal Fortran 77 
Version 3.0: Full ANSI 77, Editor* Debugger* 
Linker, Library Manager, Microsoft and 
Borland C interfaces. A great learning tool 
at an unbeatable price. $99 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc, RO. Box 6091, Incline Village, NV 89450 
Teh (702) 831-2500 FAX: (702) 831-8123 

FORTRAN IS OUR FORTE 
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and see their results, yet you don't have 
to settle on a particular layout until the 
document is finished. To help make this 
“what-if” feature even more useful, the 
program includes five levels of Undo. If 
you make a mistake or change something 
inadvertently, you can always go back 
and fix it. The application tracks all the 
changes you make to a document up to 
five levels deep, which will save most of 
us from destroying our documents. 

Publish It Easy isn’t perfect. There 
may be good reasons why you need some 
of the specific tools in expensive DTP 
programs. But for many home and small- 
business computer users, it offers all the 
DTP power that will ever be needed. 
While Publish It Easy doesn't replace the 
high-priced DTP programs, it should 
give users of them something to think 
about. And if you are a bargain hunter 
like me, you’ll find that Publish It Easy 
does just about everything a DTP pro¬ 
gram should do, and does it well. ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He can be contacted on BIX as 
“ decrabb .” 

Your questions and comments are wel¬ 
come. Write to: Editor f BYTE , One 
Phoenix Mill Lane, Peterborough t NH 
03458. 



Add o diskette drive without 
honing around inside your com¬ 
puter— just plug Backpack into 
your parallel port! Conned 
your printer to the Backpack 
drive. No took. No hassle*. 

No interface cards. 

Backpack works with IBM 
and compatibles including 
PCs* XTs, ATi r PS/2i, PS/1 1 , and 
laptops. It's available in 5.25 w 



and 3.5" and contei complete 
with everything you need. So 
don't hone around inside your 
computer* odd an external 
drive the easy way—plug 
in a Backpack! Hard Disk 
models and tape backup 


Micro Solutii 

Computer Products 

m W. Lincoln Hw*. WMfe, X W115 
81SJ5W4U Fax:756-2T28 


Visit us at booth # 470 at PC Expo 


ITEMS DISCUSSEO 


Earthquest 2,0.$79.95 

Earth quest, Inc. 

125 University Ave. 

Palo Alio, CA 94301 
(415) 321-5838 
fax: (415)322-3817 
Circle 1T51 on Inquiry Cord. 

Publish It Easy 2.0.$249,95 

Timeworks, Inc. 

444 Lake Cook Rd. 

Deerfield, IL 60015 
(800) 535-9497 
(708) 948-9200 
fax: (708) 948-7626 
Circle 1152 on Inquiry Card. 


Svinga 1.0.. $99 

CD-ROM, Inc, 

1667 Cole Blvd., 

Suite 400 

Golden, CO 80401 
(303) 231-9373 
fax: (303)231-9581 

Circle 1153 on Inquiry Card. 
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Northgate Sets New Service Standards! 


More Than 5000 Trained Technicians Out Of400 Locations 
Are On Call Nationwide To Service Your Northgate Systems! 



N orthgate brings Field 
Tech Support to a 
new plateau. If you think 
our service was outstanding 
before, take a look at what 
we’ve done now... 


We Contracted With The 
Nations Largest Computer 
Service Company! 


C ompare! You’ll find those who claim 
on-site tech support and service. Some 
charge quite handsomely for it. Free 
or not, few (if any) offer this caliber of 
support. After a little “sleuthing’youll realize 
Northgate now delivers more than twice 
the facilities available from any other service. 

Northgate on-site service brings even 
more value to our systems. From our fab¬ 
ulous new SlimL/re™ 386SX" 1 Notebook 
to 486™ EISA’s... and all the ones on 
the drawing board in our R&D lab. It’s 
the perfect enhancement to a legendary 
commitment that earned Northgate 
the first-ever Service and Support Award 
from the Microcomputer Marketing Council. 


R isk Free Trial! Give Northgate a call 
(on us) for a no-obligation Pre-Purchase 
Consultation. Then give our systems 
a whirl for 30 days. We expect you’ll be 
completely satisfied. If not, call our 800 
number and let us know. Well buy your 
system back. No questions. No hassles. 

CALL TOLL-FREE 24 HOURS EVERY DAY 

800 - 345-8709 

Service Vendor Name Available Upon Request. 

Major corporations, volume purchasers and 
government agencies call a - /a-q 

National Business Accounts: OUU"0i O"0UuV 


Why? To serve our customers with the 
best the industry has ever seen. Each 
technician has at least two and a half 
years of intensive training on all types 
of computers and peripherals. 


Northgate computers are internationally 
renowned for quality and reliability. 

But, every now and then one does require 
an in-person visit from “the doctor.” 

Who better to come calling than one 
of these skilled pros? 


Here’s how it works. A customer’s first 
contact is on the phone with a friendly, 
talented Northgate Technician. (Any time 
day or night, 24 hours a day, 365 day's a 
year.) Ninety-five percent of the time, 
questions are answered and apparent prob¬ 
lems are remedied right over the phone. 
Need a part? Well ship it overnight at our 
expense. When it arrives, call Tech Support 
and well help you every step of the way. 


If, indeed, a service call is required, a 
technician will show up at your office or 
home the next day to replace the part. 


All this at NO EXTRA COST to you 
for one full year! 

That’s right! “House-call” service 
on-the-house! Not a bad deal at all, espe¬ 
cially when you check out what you get 
from the other guys. 


Not to mention that our service and 
support has helped us capture a room full 
of trophies including our most recent 
triumphs. InfoWorlds “Desktop Computer 
of the Year” and BYTEs Readers Choice 
for “Desktop Computer of the Year.” 


Notice to the Hearing Impaired: Northgate has TDD capability. 
Dial 800-535-0602. 


NOffTT/GATE 
COMPUTE# 
SYSTEMS,/A/C 


“Smart Tools for Business”'" 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 


6 Copyright Northern Compowr Svnrmi, lac. IW1. All n*ht» »e 
Wi tuppon (he eihicii uie ei ufcwaie. ’lb upon tattn m 


■.W4H6M^MmSXw 


CODEB04 


Hotline at l-800-.IM-PtRH 
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C LEO's 3270LlNKix"pro- 
vides complete, cost-effective 
mainframe connectivity for your 
UNIX systems via coax. 

You just plug in a coax board 
(our own or any 1RMA3 or IBM 
advanced coax adapter or com¬ 
patible), load the software, and 

Works with your IBM or 
UiMA coax boards 


link to your mainframe through 
a remote or channel-attached 
IBM 3174/3274 controller 



3270LINKix 
provides full emu¬ 
lation of IBM 3278 
monochrome display 
terminals (models 
2-5} and 3279 color terminals 
(models 2A, 2B, 3A, and 3B), 
in CUT or DFT mode. 

You also get full IBM 3287 
printer emulation (LU Types 1 
and 3) for your UNIX-attached 
ASCII printers. 

UNIX systems supported 
include SCO's UNIX System 
V/386, AT&T’s UNIX System V/386, 


Interactive Systems’ 
386/ix, and others. 
Features 
include: 

■ Application 
Program Interface (HLLAP1 3,0) 

■ INDJFILE file transfer for 
CMS, TSG, and CICS 

■ Up to five sessions, with 
support for remote or channel- 
attached SNA, in DFT 

■ User-configurable keyboard 
mapping 

■ Easy menu-driven configura¬ 
tion and interface 



i 


5 sessions, for remote or 
channel-attached SNA t in 1 


To learn more, call us 
today at 1-800-233-2536. Or 
write to us at 3796 Pirn Drive, 
Ann Arbor. Michigan 48108. 
Fax: 313/662-1965. 


CLEO 



CLEO Communications 

A Division of Interface Systems, Inc 


AVA1 [ABLE WORLDWIDE! 





THE UNIX /bin 



p 


Survivalist’s Guide 
to Unix 


C allme paranoid. Or accuse me of 
expecting the worst. It’s just that, 
after working with computers for 
nearly 25 years, I’ve seen and 
heard things that would make 
your hair stand on end (mainly because 
some of them involve direct lightning 
hits!). The list includes everything from 
experienced system administrators who 
refused to back up their system to nov¬ 
ices who were “just looking around” and 
erased their /bin directory. 

There are various ways of surviving 
hardware or software problems with 
Unix. I’m writing this for system own¬ 
ers, but that doesn’t stop you from pro¬ 
tecting yourself if you’re a user on a large 
system. You can always make sure your 
own files are backed up, and it wouldn’t 
hurt to bug the system manager or ad¬ 
ministrator to make sure that other pre¬ 
cautions are being taken. 

Lawyers, Guns, and Money 
You might want to sue someone or shoot 
your computer when it finally fails you— 
and it will—but often, the guilty party 
can be found by peering into the nearest 
mirror. Sure, maybe it wasn’t your fault 
the disk crashed, but haven’t you noticed 
the funny noises it’s made lately? Have 
you regularly cleaned around the cooling 
fan intakes to make sure that air can flow 
through the computer without interrup¬ 
tion? And you always make verified 
backups, right? 

OK, I’m not perfect, either. But I have 
managed to get into a routine of regular 
daily backups, and Friday afternoons 
generally find me quite agitated unless 
I’ve already done my weekly backup. If 
you find it hard to remember, you might 
use your calendar file or other schedul¬ 
ing program to provide additional help, 
or even the at or cron facilities on Unix. 
You can even just load up a tape in the 
evening and run the backup from cron in 
the wee hours of the night, unless you 
need multiple tapes. 


Or you could simply lose all your data. 
That will surely remind you for the next 
time. 

The Great Backup Question 

One of the biggest problems with Unix is 
deciding which backup strategy to use. 
There are three main backup programs: 
cpio, tar, and volcopy. My favorite is 
cpio because it can be used fairly effi¬ 
ciently to back up an entire file system, 
yet you can use it to restore single files, if 
necessary. And it can also be used to re¬ 
organize an active file system’s data 
blocks for faster disk access (by remak¬ 
ing the file system and then restoring the 
cpio backup of that system). 

Listing 1 is a shell program I use for 
daily backups of recently changed files, 
using cpio and a 60-megabyte cartridge 
tape. The find command lets you choose 
how many days of files you want to back 
up (I use three on Monday to get the 
weekend files). The uppercase C option 
used for cpio selects an optimum block¬ 
ing factor, while lowercase c ensures that 
the tape can be read on another machine 
portably, if necessary. I point this out 
because c once enabled me to transfer all 
the files on my failed system to a ma¬ 
chine with an entirely different architec¬ 
ture. I needed it only one time, but it was 
there. 

The second program, tar, is a favorite 
of many old administrators. However, I 
like it best for dumping a few files to a 
floppy disk, rather than doing entire 
backups. Since it deals with an entire file 
system at a time, volcopy can be used to 
restore a single file only if you have a 
spare disk partition that’s at least as large 
as the partition that was backed up orig¬ 
inally. 

Perhaps the optimum backup strategy 
might be to do monthly backups of each 
file system using both cpio and vol¬ 
copy, weekly cpio incremental backups 
of the entire system (to be saved until the 
following month), and daily cpio incre¬ 


mental backups of all files that have 
changed. This is a reasonable compro¬ 
mise that I have found useful, and I’ve 
had to do my share of restores, so I know 
it is workable. 

All these backup programs have un¬ 
dergone some changes over the years, 
and many are now available in publicly 
available versions. In particular, a pro¬ 
gram called pax (for portable archive ex¬ 
change, but also peace in Latin) by Mark 
Colburn was sponsored by The Usenix 
Association; it reads and writes both 
cpio and tar files in a portable way. 
There have also been programs posted to 
Usenet (i.e., tar_aids and fixcpio) 


Systems fail, and 
without a good backup, 
your data will too. 
Protect both. 
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■ Good news from the BIX community: 
You can read and talk with jerry Poumelle 
about the unedited text of his Compul* 
fog At Chaos Manor column—weeks 
before BYTE hits the newsstands-on 
your computer (Why settle for writing 
letters to him after the fact, when you 
have a shot at influencing his thtnking- 
and maybe the content of the column 
itself?} You can also take part in a variety 
of other discussions with Jerry-on such 
subjects as computers, science, space 
exploration and habitation, cognitive 
psychology, natural and man-made disasr 
ters, education, and mathematics. Any 
of which discussions could work its way 
into his next column or book, You can 
even cast your vote with Jerry for the 
best and worst products of the year. 
And download N7 programs-fnee, All 
it takes is a subscription to BIX. Call our 
special Customer Service number for 
more information: I-800-227-2983 (in 
NH, call 603 924 76BI). 


BIX 
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Listing 1: A shell script for daily backups of all recently changed files . 
days*$i 

echo “running backup for last ${days;=l} day(s) — kill if wrong" 
sleep 1 
c<J / 

find * -type f -depth -ratline -Idaye -print |\ 

0 

0 uncomment next line to stop backup of Usenet news 

0 grep -V r, usr/spool/news' 1 |\ 

0 

cpio -movcaC 10240 -K 60000 > /dev/rctO 


that attempt to recover damaged tar or 
cpio tape files. 

Some commercial backup programs 
are available. Skipping the more exten¬ 
sive (and expensive) software intended 
for large and/or networked installations, 
I've worked briefly with two: BRU from 
Enhanced Software Technologies and 
Lone-Tar from Lone Star Computer Ser¬ 
vices* Both programs can do compres¬ 
sion of files being backed up, both can 
recover from media errors, and both have 
far too many possible options to use 
without careful study of the manual. If 
you're interested in this type of program, 
I suggest contacting the vendors and see¬ 
ing which set of capabilities you prefer, 
as they differ slightly. 

Of course, the best defense is not to 
need backups at all. Many frustrating 
file restoration sessions seem to be pre¬ 
ceded by improper use of the rm com¬ 
mand, which is why I recommend that 
you replace it with its equivalent, del 
(see "The Free Software Hit Parade," 
August 1990 BYTE). This will let you 
undelete files without having to spend 
time on a file restore or money in an at¬ 
tempt to recover something that's other¬ 
wise really gone. 

Another good thing to do is use the 
fsek program on a regular basis. Al¬ 
though many of today's Unix versions 
check a flag bit to decide whether to 
actually run fsck on a file system, run¬ 
ning it manually occasionally may catch 
errors that have crept in unknowingly. 

When the Bits Hit the Fan 

Sometimes things really go wrong. If it's 
"just" a simple disk failure, an emer¬ 
gency boot floppy disk might save the 
day, . .if you've made one in advance. 
Such a precaution can let you avoid re¬ 
loading the entire root file system from 
floppy disks (see “Tricks of the Unix 
Gurus," March BYTE). 

But if it's more serious, you may wish 
you had an extra copy of those full vol- 
copy monthly backups somewhere. 


That's why you should keep them some¬ 
where else: anywhere but in the same 
building as your computer. That way, 
you won't be totally out of business in 
case of earthquake, mudslide, fire, 
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February 25,1991. InfoWorld reports: 


A 



Northgate Outraces Compaq, 
AST, ALR, Dell, CompuAdd 
And A Half Dozen More! 




f / hen InfoWorld s tough testers 
rounded up 386SX/20 s for an exhaustive 
battery of head-to-head comparisons, there 
was no doubt about the leader. SlimLine 
cruised to an incredible 8.5 rating. Eleven 
other companies sent their best. None scored 
higher than 7.9. A few barely broke 6.5.* 

“Northgate packs a lot of speed 
into SlimLine 386/20SXT they 
reported, “fastest in its class!”* 

How did Northgate “thump” the compe¬ 
tition? By following our corporate philosophy: 
“Every system we sell must be a winner.” 
Before we entered the SX race, we designed 
our own motherboard with a full 64K RAM 
cache into both our 16 AND 20MHz 
entries. And, this incredible speed comes 
in a space-saving case only 4.25" high! 



There you have it. Right on the heels of 
Northgate Elegance™ 486"733 being voted 
InfoWorlcf s “Desktop Computer of the 
Year” and BYTE's Readers Choice Award 
for “Desktop Computer of the Year,” 
another Northgate system (backed by the 
same legendary support) thrashes the 
competition in the SX20 arena. 

Prove it to yourself... use SlimLine 
386SX RISK FREE for 30 day's! If it isn’t 
everything you expect, well buy it back. 

No questions asked! 

SlimLine 80386SX Features: 

• Intel* 80386SX/20 MHz processor 

• 2MB of RAM on motherboard 

• 64K SRAM read/write-back cache 

• 1.44MB floppy diskdrive 

• Small footprint (16.5” x 16.5* x 4.25” high) 
SlimLine case with room for two exposed and 
one internal half-height devices 

• Integrated 16-bit SVGA with up to 1024 x 768 
resolution; 512K video memory 


Design Your Own System! 

Northgate will custom build your 
system to meet your most demanding 
needs. Add hard drives — 40, 80, 

100 and 200MB available. Monitor 
options include 12" VGA monochrome, 
14" VGA and SVGA and 16" SVGA. 
More memory, floppies, a modem... 
it’s up to you! Call for details! 

SlimLine 386SX/20 

s 1699 (, ° Or as low as *55°® per monthf 

386SX/16 as configured above: 

$149900 o,. gg | ow ^ 145 M per mont hf 

EASY FINANCING: Use your Northgate Big’N’, VISA, 

MasterCard. Or, lease it — up to five-year terms available. 

24HOURSEV™RYDAY 800 - 345-8709 


InfoWorld says: “Exceptional support 
policies!”* No wonder. Northgate gives you 
toll-free 24 hour technical support, one year 
parts and labor warranty and overnight ship¬ 
ment of replacement parts. And now, you 
gee a FREE year of on-site service from the 
nations largest computer service company. 


• Intel math coprocessor support 

• 150 watt pow'er supply 

• Front mounted reset and high/low speed controls 

• OmniKey • keyboard 

• MS-DOS 4.01 and GV^BASIC installed 

• Microsoft*Windows* 3.0 and Microsoft mouse 

• On-line users guide to MS-DOS 4.01 

• QA Plus diagnostic and utility software 

• FCC Class B certified 


Major corporations, volume purchasers 

and government agencies call QAA rjr /ArQ 

National Business Accounts: OUU’uTvUVO/ 

Notice to the hearing impaired: Northgate has TDD 
capability. Dial 800-535-0602. 


AK ff MOffTT/GATE 

Hr SYSTEMS,///c 

“Smart Tools For Business”* 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 


O Copyright Nonhgu* Cemnimr Syvwrnv \m. I99t. All r*ch»* nwnwi Northfpir. OmtuKry. SiimLn* nut rhr Verdian* ’N’ lag* mr reptrered t radwnirh, of NUinhgwr Cwnpuar Srwtrtm AOlhfiSX ind MW ire reguretrd indcmarkt U tried AU edict ptuducu aod brand nmn mr rradcmrelu .mi rcptwrrd tridcnurki nf 
lheir mpettive Mcnpemet. Price* u*d *pctd teuton* *iilitc*t hi dime "idiom nmn Nrathpre retcrac the right to writtctitc mnponcm* of cqw*l m gmrer t|udttv « pcifortnancr. All non. uihren m .nwldwlirv Wr nippcrt the nhiril me nf nfcwwc. Tit tepon inltuue copvtuht tablaH, raO the Snft«*te Pubiithrn 
A.ioriiriari, Anb-Pnacv Hotline u I-MCk-J88-P1R0. •/.F&irat, .’3. !<HI tWhcn efauged t» voutNortkgur tkg'Vcud: IDS A PR. 
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Who 

Helps 

Windows 

3.0 

Pros? 


•Get quick answers to tough coding questions 
•Interact with other Windows 3.0 Developers 
•Download source code, utilities and other programs for 
Windows 3.0 

•Keep up with the latest Windows 3.0 developments 
•Send and receive private e-mail with binary attachments 
•Chat with other Windows 3.0 users in real time 


BIX - The online service for people who know Windows 3.0 


All for just $39 for three months plus $3 per connect hour 
weeknights and weekends or $6 per connect hour week¬ 
days.* 

Don't wait, register today! Just set your telecommun¬ 
ications program for full duplex, 2400 or 1200 baud, 7 bits, 
even parity, 1 stop bit, or 8 bits no parity, one stop bit. 
Have your Visa, MasterCard or American Express card 
ready. With your modem, call your local BT Tymnet num¬ 
ber.** At ''xxx[x[" enter a lower case "a" then at "Please 
log in" enter "bix" - at "Name? enter bix.windows and 
complete on-line registration. You’ll be on BIX immedi¬ 
ately. 

^Connect fees are for access via BT Tymnet and are subject to change. 
**Call 800-336-0149 for your local access number. BIX handles bill¬ 
ing for BT Tymnet connect fees. 

BIX 

One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983 or 603-924-7681 


flood, robbery, or a UFO landing on 
your house. Here in California, we have 
to worry about all this stuff. 

Another smart idea might be to get 
computer insurance. For years, Tve had 
a reasonably priced Safeware policy 
from The Insurance Agency, This covers 
my computer, its peripherals, the soft¬ 
ware I T ve paid for, and even backup 
tapes. The insurance paid for itself when 
a power surge permanently snarfed a 
daisy-wheel printer (remember those?). 
And it covers the equipment no matter 
what it T s used for. This is an important 
point for people who work at home, since 
most homeowners’ insurance will not 
cover computers used for business. 

Speaking of surges, I’m going to as¬ 
sume that you have, at the very least, a 
surge-protective power strip on your 
computer. It’s also a good idea to get 
some protection for your modem from 
the noise and spikes that can be found on 
telephone lines. 

For the ultimate in protection, you can 
also get devices that protect each of your 
serial ports (try B&B Electronics for 
these and other serial-port specialties). 
The most inexpensive protection of all is 
a ground-checking device, from your 
local hardware store, with three LEDs 
that indicate that your electrical ground 
is indeed grounded. Then you can sleep 
safely through thunderstorms. 

Need Help? Call the Equalizer 

Lone Star also sells a program called 
Buttsaver. This is supposed to be able to 
restore files that have been erased, by 
scanning the free list. Obviously, on 
busy systems, you may have little chance 
of restoring the file completely intact, 
but it is a good start. Unfortunately, 
Buttsaver isn’t yet available for an SCO 
Unix system, so 1 couldn't test it. 

If all else fails, you can always call Jim 
Joyce at The Gawain Group. He has re¬ 
stored erased files and file systems that 
have lost their superblock, and he has 
other horror stories. He uses a combina¬ 
tion of proprietary software, imagina¬ 
tion, and many years of experience to get 
Unix people out of tight spots, m 


David Fiedler has been a consultant and 
writer on Unix topics for over a decade 
and has started several Unix publica¬ 
tions. His company, InfoPro Systems, 
produces corporate image and marketing 
videos for high-tech firms. You can reach 
him on BIX as Jiedler. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Just When The Competition 
Thought It Was Catching Up. 



Defining the Next Standard for Storage. 

Storage Dimensions’ Series 1300. More speed, 
more capacity and more reliability than any storage 
systems you’ve ever used. 

At the heart of every Series 1300 model is a 
drive mechanism with remarkable specifica¬ 
tions. 11.5 ms average seek time and 5400 RPM 
spindle motor to dramatically improve access to 
your data. 1.3 gigabytes formatted capacity. And 
MTBF ratings that can be measured in decades. 

But it takes more than just numbers to set a 
new standard. 

Mainframe Capacity and Performance. 

It’s what you do with the numbers that counts. 

Our Series 1300 has transformed them into storage 
solutions with unparalleled performance and reliability. 
We applied our fully integrated, systems engineering 


approach to the design. We added our advanced 16- 
and 32-bit bus master adapters. And we incorporated 
the latest performance innovations in our device drivers 
to nearly double the work your system can do. 

Our Series 1300 is available today for 
NetWare.® OS/2,™ UNIX® and Macintosh.® in 
subsystem capacities from 1.3 to 5.2 gigabytes. 
To build systems to over 36 gigabytes. Now 
those are numbers — mainframe level numbers 
— your systems can really put to work. 

Stay Ahead of the Pack. 

Gutting edge technology. Innovative design. Compre¬ 
hensive systems focus. Three reasons our Series 1300 is 
the latest example of how the Number One company in 
network and desktop storage stays in front. Call toll free 
(800) 765-7895. Storage Dimensions, 2145 Hamilton 
Avenue, San Jose, CA 95125. 


PERFORMANCE 
MATCHED'FOR 


| Net Ware 

UNIX 


OS/2 


Macintosh 


IP STORAGE DIMENSIONS 


© 1991 Storage Dimensions. Series 1300 is a trademark of Storage Dimensions. 

Circle 270 on Inauirv Cord. 



































A Great Notebook MUST (1) Be 
JjL Lightweight and Small; (2) Have a 
Super Readable Display; (3) And Have a 
Desktop Quality Keyboard! 


Northgate got all three just right,,. as well as 
a whole lot more you’ll learn about in this ad. 


But, for ALL the facts, well send you the 
actual User’s Guide chat comes with the 
computer. Free! Simply phone one of our 
sales reps. That’s free too! 

Then you'll know exactly what you're getting 
when you phone to place your order. 



FAST FACTS: SliniL/te is made for 
easy toting. A nifty 11.7* x 8.25 w x L9" it 
tucks easily in your briefcase. Plenty of 
room for extra batteries, AC adapter, mouse 
PLUS your business essentials. 

Slim Lite wont bog you down either. Just 
6,1 lbs. including battery. AC adapter weighs 
half that of others. Lots smaller, too. 

Turn on SlimL/re and settle back for 
the most enjoyable portable computer 
experience of a lifetime. 





RAZOR SHARP READABILITY: 

Sparkling bright sidelit LCD display with 
plenty of contrast. Experts say its the very 
best they’ve ever seen. Supports a true 32 
shades of gray (Windows Solitaire addicts, 
you’ll actually sec differences between black 
and red suits). Other systems claim 32 
shades but just don’t seem to measure up 
to SlimL/fe. Compare before you buy! 




KEYBOARD CAUTION: Before you buy 
a notebook check out the key board. Beware 
those that have lots of FN key functions. Many 
systems require using these in conjunction with 
other keys. They substitute for separate keys. 

Excessive FN key use slows down 
your typing, can be confusing and 
dow nright aggravating. 



TOP: Rechargeable Ni-Cad battery weighs 1.05 lb*. 
BOTTOM: *VC Pack," rinv and weighs well under a pound. 


SlimL/re has separate PC UP, PG DN, 
HOME and END keys... And independent 
inverted “T” cursor keys. You’ll feel like 
you’re typing on your office desktop. 

The typing keycaps are full size and 
comfortable. Keyboard quality you expect 
only of Northgatc. 

POWER E-X-T-E-N-D-E-R: You’ll 
get an amazing two and a half hours of 
continuous real time work with SlimL/re. 
Ingenious power-down feature saves 
energy, lets you resume working where 
you stopped. The rechargeable battery’ is 
a wondrous power module, one of the 
smallest, lightest ever made. Two of 
them w ill get you through a coast-to coast 
flight. SlimL/re recharges WHEN in 
use with AC adapter. External battery 
charger available. 


^1 SI JMUTE DOUBLES AS A DESKTOP! 

Neat Trick. Unique Northgate holder lets 
you set up SlimL/re as a desktop “mini-tower.” 
Slide it into the optional stand, connect your 
full size keyboard and monitor and printer. 
Presto! You have a powerful desktop computer. 
You can even communicate around the w r orld 
with the optional 2400 baud internal modem. 



TEST SLIM LITE RISK FREE! Order 
SlimL/re now and give it a workout for 30 
days. If SlimL/re doesn’t deliver everything 
you expect, return it. Well buy it back for 
every penny you paid. No questions. No 
hassles. Were betting that once you use 
SlimL/re, you wont want to be without it. 


Northgate SlimL/fe Features: 

• System dimensions: 11.7\\8.25"x 1.9"; 
batterv: 4.87" x 2.73" x 0.68 "; AC adapter: 
5.32" x 2.71" x 1.75" 

• System weight 6.1 lbs with battery; 

AC adapter 0.8 lb.: battery 1.05 lbs. 

• 84-kcv key board emulating 101 

• 9" diagonal LCD screen: supports 32 shades 
of gray; VGA 640 x 480 

• 38GSX/20MHz processor 

• 80387SX coprocessor support 

• 3MB RAM; expands to SMB 

• 20MB hard drive with auto parking; 

40MB and 60MB drive options available 

• 1.44MB 3.5 "floppy drive 

• LED indicators for power on/battery low, charg¬ 
ing, caps lock, num lock and hard drive access 

• External VGA monitor and keyboard ports 

• 9-Pin serial port; parallel port 

• Supports internal 2400 baud modem (optional) 

• One-vear parts/labor warranty 

• Toll-free technical support — 24 hours a day 


RIGHTSIDE UTILITIES: The 1.44Mb 
3.5 ” floppy drive is positioned where it 
should be — up front — for easy use. To 
charge battery or to use AC power, plug the 
adapter into the jack provided. It’s in back 
to keep cords out of your way. 
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LEFTSIDE CONNECTORS: Behind 
a hinged side panel, SlimL/re has ports 
for external VGA monitor and keyboard 
plus a 9-pin serial port, parallel port 
and phone jack plug. 


Northgate SlimL/fe 

only s 2999 00 


VwL National Business Accounts 

800-345-8709 800-545-6059 


Fax your order! 800-323-7182 

Notice to the Hearing Impaired: Northgate has TDD capability Dial 800-535-0602. 


NORTHGATE 
COMPUTER 
SYSTEMS/NC 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 


©Cupvnght N or either Compute* s,»uritu. Ini-. 1991. A■ '<**«• retorted NufihgM. SlimLiie imi the Notthgae V wgj tit repmriril indenture. of N un O p m Computet Swnm MSRVtX n • rrwiemtrk uMmtf Alt ndrer product, mil hromi none* are tradrmtrk, «nl reipttcred indenture, of then ro^tc 
ixunparuet l*Tee, Mil tperinmom tobpet k. rhangr wahuui now North** re tenet the right to tubnuule tumponenn of eqiui ur trearer tpuiov m perfurmore A* irerm wbprt to enMillin Wk tuppert the ethictf ut« of wdlttire. lii report tiiftn we i«ptri#M t lulaixm. cdl ihe fudietwe IVdohm 
Ajaoeuuiim, Ann-l’Sr.r* Hmlineii MWO-H«M*|R8 
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More and more business people are making the same connection... 



that for affordability, reliability and efficiency, 
LANtastic is the networking solution 


Doctors, lawyers, accountants, butchers, 
bakers and pottery makers... more and more 
business people are connecting their PCs with 
Artisoft's LANtastic. In fact, our network has 
gained such a following that it was just awarded 
the 1991 LAN Times Reader’s Choice for peer-to- 
peer network operating systems, And we couldn’t 
be prouder. 

After all, we designed LANtastic to make 
the productive power of a full-featured LAN 
accessible to anyone who wanted to streamline 
their computer operations. And whether you’re 
connecting two PCs or 30 or 200, you can rest 
assured that you are buying into a product that 
will grow as you grow, with a commitment to 
developing innovative products that anticipate the 
needs of business people like yourself. 

Just look at how smart our network is... 
While many networks gobble up huge amounts of 


your PC's RAM, which usually means that you’ll 
have to purchase extended memory, LANtastic 
leaves you plenty of room for even your most 
RAM-hungry applications. In fact, it's the most 
RAM-efficient LAN you'll find—taking as little as 
a mere 12K per workstation and 40K per server. 

LANtastic saves you money, too. For as 
little as $209* per PC, you'll have everything you 
need to get your network up and running. Plus, 
you can share all those expensive peripherals — 
not buy more of them. Better yet, because 
LANtastic is a peer-to-peer network, you won't 
have to spend thousands on a dedicated server 
machine. 

But most important, it makes networking so 
easy that you’ll soon be taking it for granted. 

Vou'll be able to edit and proofread your co¬ 
worker's documents without leaving your desk. 
Balancing your books will be easier because your 


entire accounting department can share the 
same data base. Inventory management will be 
completely streamlined because everyone on the 
network can access inventory records and track 
products from when they are received as raw 
material, to when they are shipped as finished 
products. 

In fact, the only regret you may have after 
you buy LANtastic is that you didn't install it last 
year, last month, even last week. Don't wait any 
longer. Call 602-293-6 
or fax 602-293-8065 
and put the power of 
LANtastic to work ^ 
for you. I 


[LAN TIMES | 


Readers 

CHOICE 

19 9! The Tiny RAM Metwork 



/: ARTISOFT 

Revolutionizing Connectivity 

'Based on manufacturer's suggested ratal price lor a Kkampular LAN uang LANtastic 2Mbps adapters. Cost Is .rightly higher for srr-rier networks. 

<51991 by ARTISOFT, hap AHitghtsnsOTHj. LA^leshc is b trade mark at Artisoft, to 


Circle 23 on Inquiry Card. 


575 E. River Road, Tucson, Arizona 85704 




AppleTalk 
oyer the Internet 


fETWORKS 


WILLIAM SPROULE 
AND 

JON EDWARDS 


A recent experiment at Princeton 
and Penn State Universities dem¬ 
onstrates that you can use the 
Internet to connect AppleTalk 
networks and AppleShare file 
servers. Using products such as Shiva's 
FastPath and Cayman Systems" Gator- 
Box to encapsulate AppleTalk traffic in 
Internet Protocol packets, Princeton and 
Penn State have created an experimental 
AppleTalk wide-area network between 
the two campuses over a TI (1,544- 
megabit-per-second) connection. In so 
doing, we have found that it's possible to 
connect campus AppleTalk networks in 
ways that make collaboration and sharing 
of data far easier than ever before. 

The wide-area AppleTalk network 
(WAAN) allows universities and other 
users of the Internet to share existing 
AppleTalk resources quickly and inex¬ 
pensively over existing network links. 
Ail the software required to become a 
WAAN participant (K-Star, Gator Share, 
and/or Kinetics Internet Protocol [KIP]) 
is either in the public domain or ships 
with the Shiva FastPath or the Cayman 
GatorBox AppleTalk gateways. Most re¬ 
search universities are already using the 
Internet for machine-to-machine com- 
munications, so no additional network¬ 
ing links are required. 

The experiment has demonstrated how 
AppleShare simplifies access to remote 
files. Usually, Macintosh users who 
want to access a file on the Internet must 
go through a mainframe or minicomput¬ 
er, download the file, and then edit and 
convert it. Instructions for doing this are 
often cumbersome and difficult for those 
who aren’t regular users of large com¬ 
puter systems. Even users with direct 
Mac-to-Internet connections must have 
some knowledge of Internet file transfer 
protocols, and they often have to edit, 
concatenate, and convert the files in 
order to use them, 

AppleShare presents even the begin¬ 
ning user with a simple paradigm for file 


transfer. Users need only select the de¬ 
sired file servers from the Chooser; the 
file server then becomes an extended 
part of the user's Desktop. With the 
WAAN, users on one campus can use the 
Chooser to select file servers and public 
folders at other institutions. Resources at 
other sites appear as additional Apple¬ 
Talk zones; users simply select their 
choices from a far larger sample. 

The WAAN Advantage 

WAAN users can transfer files in an in¬ 
tuitive, easy way. University researchers 
and faculty can share and disseminate 
text and data files with far more ease 
than would otherwise be possible. In ad¬ 
dition, a multicampus file server can 
provide almost any type of information 
to any Mac on any connected campus, A 
single university or repository can pro¬ 
vide public-domain or other specialized 
files on a server for easy access. A freely 
shareable file server might include appli¬ 
cations, documents, sound, and graph¬ 
ics. Retrieval of software becomes some¬ 
thing that all users—not just those in the 
know—can do with a click and a drag. 


Adding to the public domain would be¬ 
come easier. 

Users at universities and other institu¬ 
tions on the Internet gain the ability to 
share, review, and discuss papers, work, 
diagrams, scanned images, and the like. 
The WAAN can also provide connec¬ 
tions to resources such as networked CD- 
ROMs, Finally, the WAAN shows how 
far we currently can push AppleTalk. 
Today’s resources are already sufficient 
to allow impressive results, 

AppleTalk Extended 

The WAAN uses AppleTalk encapsulat¬ 
ed in UDP/IP to link AppleTalk LANs 
by way of the Internet. Once an institu¬ 
tion has connected to the WAAN, users 
can access all AppleTalk resources pub¬ 
lished by other AppleTalk sites, includ¬ 
ing AppleShare file servers and Laser¬ 
Writer printers. 

The AppleTalk protocol is designed 
for small, linear networks. For example, 
you can connect two AppleTalk net¬ 
works over an Ethernet using AppleTalk 
gateways. Every 10 seconds, the gateway 
sends out a Routing Table Management 


Two universities put their networks together to come up 
with an innovative wide-area-network scheme 
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Protocol (RTMP) packet containing in¬ 
formation about the networks connected 
to that gateway. 

AppleTalk requires broadcast packets 
to exchange routing information, but an 
IP route will not forward such packets 
back to a different network. Therefore, 
the information must be encapsulated in¬ 
side a UDP/IP packet. 

Interconnection Options 

There are two ways to interconnect Ap¬ 
pleTalk networks over a UDP/IP link. 
The first works with both the Shiva Fast- 
Path and the Cayman GatorBox. The 
second method uses built-in features of 
the Cayman GatorBox. 

With the first option, all sites need the 
administrator software, KIP, and a Unix 
host on which to run the software. KIP 
was developed at Stanford University to 
allow the original Kinetics FastPath to 
route AppleTalk between subnetworks. 
The software originally came in two 
pieces: gw.srec, the code that ran on the 
FastPath, and atalkad, the administra¬ 
tive daemon that runs on the Unix host; 
gw.srec has since been replaced by K- 
Star on the FastPath, and GatorShare on 


T 

Ihe WAAN makes 
it difficult to limit 
access to licensed 
software. 



the GatorBox. The atalkad daemon is 
still required and is available via anony¬ 
mous ftp from “Rutgers.EDU.” 

The atalkad daemon passes routing 
information to allow gateways to learn 
about each other. Since routers don’t for¬ 
ward broadcast packets, AppleTalk gate¬ 
ways must download static routing infor¬ 
mation to communicate. The atalkad 
daemon provides this information. 

The GatorBox and FastPath manuals 
describe configuration details, including 
setting the gateway’s IP address, the 
broadcast address, and the IP address of 


the Unix host running the atalkad dae¬ 
mon. Next you create the atalkatab 
file, which contains information about 
all the gateways on the networks, as well 
as the AppleTalk network numbers. 

You configure a gateway with the in¬ 
formation needed to talk to the atalkad 
daemon and then boot it up. The gateway 
queries the daemon to send the informa¬ 
tion. The daemon builds a table of Apple- 
Talk addresses that are related to the IP 
address and sends the table to the gate¬ 
way. Then the gateway queries for the 
zone names associated with the Apple- 
Talk address and stores this information 
in a table. 

For example, a Princeton user in the 
zone named PUcit87 pulls up the Choos¬ 
er and selects a LaserWriter in the zone 
PSU.cac.mpw at Penn State. The Mac 
sends the request to the gateway, which 
looks up the network number associated 
with that zone and finds the IP address of 
the gateway to which it should send this 
packet. The gateway then stuffs the origi¬ 
nal AppleTalk packet inside a UDP pack¬ 
et, which it sends along to the IP address 
128.118.3.128. The Penn State gateway 
then unstuffs the packet and forwards the 



Give Us Your loughest Peripheral 
Sharing ProHem 


...or your simplest' Master Switch, the intelligent data switch from Rose Electronics, can handle it 
The Master Switch series is so versatile and sophisticated, peripheral sharing becomes easy. 


Anyone who appreciates ease-of-operation and 
technologically-advanced capabilities knows die 
Master Switch is the right choice...for 
sharing printers, plotters, modems, and 
any device with a serial or parallel port. 
Here’s why: 

• Any combination of serial or parallel ports 

• Easy selection of peripherals 

• liser-expandable memory' up to 4 megabytes 

• Simultaneous access to all devices 

• Rated fastest switch* by PC Magazine 

• Advanced features include job queue, port 
contention, data collection, job 

control menu, initialization strings, 
pop-up menus, and many more 
• Complete technical support; 
one-year warranty 

The Low-Cost LAN Alternative 
With our MasterNet software, the 
Master Switch provides many convenient 
LAN functions, such as E-mail, file transfer, 
and directory access. 


Designed and manufactured in the USA. Field-proven 
in thousands of applications. The Master Switch 
answers any peripheral sharing challenge. Choose the 
intelligent data switch that handles your most 
complex needs, yet is easy to set up and operate... 
choose Master Switch. 


4%ROSE 

ELECTRONICS 

(800)333-9343 

FAX (713) 933*0044 • (713)933-7673 
P.O. Box 742571 • Houston, Texas 77274 

Call for complete information and our 
catalog of Switching and Sharing Solutions. 
Dealer inquiries welcome. 
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Maynard 

An ARCHIVE'Company 


Now shipping with 90m 
media. Store up to 2 GB on 
MaynStream DAT™ systems. 


MaynStream'. It’s the 
DAT your data deserves. 

transfer at an amazing 11 megabytes 
per minute, and using the last file 
restore feature (FFR), search for 
files at 200 times normal tape speed. 

MaynStream DAT for Capacity. 

Finally, MaynStream DAT stores 
up to 2 gigabytes of data on one 90- 
meter, computer grade, DDS stand¬ 
ard, DAT cassette. 

For demanding backup require¬ 
ments, your data deserves 
MaynStream. From the company 
that’s backing you in every way. For 
more information, call Maynard. 

(800) 237-4929 

Maynard Electronics, Inc. 
Marketing Communications 
36 Skyline Drive 
Lake Mary, Florida 32746 
(407) 263-3500 (USA) 

(44) 494-473-434 (UK) 
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Looking for the ultimate backup for 
Local Area Networks or standalone 
workstations? The MaynStream 
DAT system from Maynard is the 
answer. It’s the only True Computer 
Grade DAT™ backup system. 

MaynStream DAT for Networks. 

Our DAT systems indude Novell- 
certified MaynStream software for 
DOS and OS/2 to back up your 
entire network, including file 
servers and all workstations. On- 
disk tape cataloging quickly locates 
backed up files and restores them 
to any network location fester than 
ever before. And it’s the perfect 


backup for NetWare 286 and 386, 
3Com and more. 

MaynStream DAT for Reliability 
and Performance. 

Unlike other DAT products 
which use adapted audio mech¬ 
anisms, MaynStream DATs design 
actually extends the life of your 
tapes and drive through special 
electronic control of tape speed, 
motion and tension. This advanced 
design also increases reliability by 
eliminating drive belts and 
mechanical mode changes. With 
MaynStream systems, your backup 
doesn’t become a backlog—it can 
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original packet to the LocalTalk net¬ 
work. The LaserWriter replies to the 
gateway at Penn State, which reverses the 
process. 

The second method uses the GatorBox 
and is much simpler. The GatorShare 
software lets network administrators at 
different sites exchange IP addresses of 
GatorBoxes and download the configura¬ 
tions to them. GatorShare then forms the 
tunnel. The principle is the same: Apple- 
Talk packets are encapsulated in IP pack¬ 


ets and sent to the proper IP address. 
However, you don’t need an atalkad, a 
Unix host, or an atalkatab file, and you 
can include and exclude networks based 
on network number. We used KIP when 
we first established the link between 
Penn State and Princeton. The link is 
now up with the GatorBox. 

Current Difficulties 

One problem with our WAAN is that it 

doesn’t scale to very large networks. The 


original KIP code was limited to 64 
routes and 32 zones. Princeton has over 
75 routes and 64 zones, and several sites 
are much larger. The limits are due to the 
size of the tables in the KIP code, as well 
as the packet size that AppleTalk can 
handle. Another annoyance is that, for 
the moment, Internet resources appear 
alongside local resources. 

Because of the 64-route limitation, 
each Internet site must limit the number 
of zones it expor ts. Of course, no site has 
to import all zones available to it. 

We have worked out a naming conven¬ 
tion that eases the problem somewhat. 
Export zones begin with capital letters 
(e.g., PO-zonename is a Princeton zone; 
UR-zonename is a zone at the University 
of Rochester). Nonetheless, the numbers 
of resources will grow, and member in¬ 
stitutions will be forced to limit exported 
and imported resources. 

The Future of AppleTalk over IP 

We expect to make efforts to ease these 
difficulties. The Internet Engineering 
Task Force now has a MaelP group 
{which includes members of the Internet 
Community, as well as engineers from 
Apple, Cayman, and Shiva) to standard¬ 
ize and support WAANs and AppleTalk 
tunneling through foreign networks. 

The task force is addressing several 
key WAAN issues. The first concerns 
network hiding, A site with several dozen 
zones might not want to add several 
dozen additional zones from another site. 
Indeed, it's possible that, in connecting 
to a WAAN, an organization might in¬ 
herit hundreds or even thousands of new 
zones. Scrolling through a multitude of 
zones in the Chooser would be time-con¬ 
suming, as well as process- and memory¬ 
intensive. 

Another important reason for limiting 
zone information is the level of traffic. 
Most connections at a local site are high¬ 
speed, short-distance networks such as 
Ethernet. Most off-site connections to¬ 
day are no faster than T1 links, and even 
as slow as 9600 bps. Sending routing in¬ 
formation for 70 zones would overwhelm 
such links. 

Security is another issue. We need to 
limit the number of zones available in the 
WAAN. Princeton makes several public 
dusters available to students, faculty, 
and staff. The WAAN makes it more dif¬ 
ficult to limit access to licensed software 
or to track what these users are doing. 

The GatorBox software filters packets 
based on network number in order to 
limit the zones that are shared across the 
WAAN. Each site constructs a list of the 
networks to include or exclude. When a 



Get it out of your system! 


m PC-AUDIT completely automates the process of finding out which software and how 
many copies are installed on user machines 

■ PC-AUDIT compiles data Irom thousands ol PCs and produces reporls that facilitate' 

g Financial Audits n Software Purchase Strategy 

c Program Usage Tracking u Elimination of Unauthorized Software Usage 

■ Quickly query a group of users to find out 

C Program Names. Manufacturers. Version Numbers, and Number of Copies installed 
on Audited PCs tor alt so ftware programs 

□ Relevant Ha rd wa re - Ope rating System Information for each user, tnefuding PC Type. 
Processor Type Graphics Adapter Type. Presence of Co Processor & DOS Version 
Cost $195,00 plus nominal run time fee per audited PC 
To order or request a sample diskette ($10 00). 
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Up to date. 
Down to earth. 


"hanging the world . UNIX is 
•hanging the world of comput- 
•rs, the w'orld of business— 
juite simply, changing die world, 
t’s revolutionizing office auto- 
nation. It’s required for U.S. 
[overnment computer contracts, 
t’s the backbone of information 
trategies worldwide. 

Tie information you need . 

’hats why you need UmxWorld— 
lie magazine that keeps you 
ip to itate on the rapidly chang- 
ng world of open»systeins 
omputing. Each issue brings 
;Ou the latest product trends and 
echnical advances that can 
[fleet your business. The inside 
tory on some of the worlds 


biggest high-tech companies. 
Easy-to-understand program¬ 
ming tips and tutorials that can 
help you and your company 
use UNIX to its fullest. And 
unbiased hardware ami software 
reviews to help you invest 
wisely when you buy. 

The whole UNIX-verse . 

UmxWorld’s in-depth features go 
beyond dry technical facts, to 
show how the pieces fit together 
— to tell you what’s important 
about the advances and the 
strategies that are changing your 
world. And UmxWorld con¬ 
sistently offers the freshest, most 
down-to-earth writing you’ll 
find in any computer publication. 


Subscribe and Save . Subscribe 
today, and receive the next 12 
issues of UmxWorld for just half 
the regular newsstand price. 
Save even more by ordering for 
two or three years. You can’t 
lose—every subscription to 
UnjxWorld comes with a no-risk 
guarantee T 

1 year $18.00 (save 50%) 

2 years $32.00 (save 55%) 

3 years $42.00 (save 60%) 

Subscribe now! Call toll-free: 

1-800-257-9402 Ext. 29 

UnixWorld 

McGRAW-HILLS MAGAZINE OF OPEN SYSTEMS COMPUTING 
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packet is sent across the tunnel, the 
GatorBox at the receiving end looks at 
the source network. If the network num¬ 
ber isn’t in the list of networks to include 
(or if it is in the list of excluded networks) 
the GatorBox discards the packet. If the 
source network is authorized, the packet 
goes through. 

There’s just one problem with this 
scheme. Users on a network that isn’t al¬ 
lowed to go through other sites will still 
see the foreign WAANs, However, the 


users will see only empty zones, since 
the lookup packets are dropped before 
they can be answered. The GatorBox 
scheme also does not prevent a link be¬ 
tween two GatorBoxes from becoming 
bogged down by excess traffic. If many 
users at one end start doing lookups, the 
packets still get passed and dropped at 
the other end of the link. It ^ould be bet¬ 
ter if the local box did the processing. 

The MacIP task force is ateo working 
on network number conflicts. It might 


seem unlikely that two or more large sites 
that want to connect would have one or 
more identical network numbers, but 
many institutions have numbered their 
networks starting from 1. 

The current plan allows gateways to 
remap network numbers at remote sites 
to a local range of numbers. For exam¬ 
ple, when a local gateway receives a 
packet from another network, it looks in 
a table to find which network numbers 
are free on the local side. If the remote 
source number is in use locally, the gate¬ 
way changes it. The local gateway simply 
reverses the operation when replying. 
The scheme requires a bit of coordination 
on the part of the routers, and it requires 
processing time. 

Finally, the task force is exploring the 
exchange of routing information. An Ap¬ 
pleTalk router sends an RTMP packet 
every 10 seconds. The bandwidth re¬ 
quired for these routing packets makes it 
impractical for slow network links. It 
may be possible to link the routes be¬ 
tween sites statically, thereby reducing 
the need for routing information. Then 
you’d only have to send routing informa¬ 
tion when shutting down or bringing up a 
link, or when link information (e.g., the 
zone name) changes. Gateways might 
then send each other an occasional “tick¬ 
le” to make sure that connectivity is still 
being maintained. ■ 

Editor’s note: Several working papers on 
WAANs are available from the MacIP 
Task Force via anonymous ftp to “apple 
. com " in the pub/macip directory . 

To participate in the WAAN 7 an insti¬ 
tution must have at least one Unix-based 
computer that's connected to the Inter¬ 
net, It must run the atalkad administra¬ 
tive daemon (a part of the KIP software), 
and it must be connected to a Cayman 
GatorBox or a Shiva Fast Path running 
either KIP t K-Siar, or Gat or Share. If you 
are interested in becoming a member , 
send Internet mail to the WAAN admin¬ 
istrator at 4 4 waan - request @nisc. nyser 
. net . ” 


William Sproule is a network program¬ 
mer for systems and technical support at 
Princeton University, Jon Edwards is as¬ 
sistant to the vice president for computing 
and information technology . They can be 
reached over the Internet at " sproule - 
@princeton.edu ** and at "jedwards- 
@pr(nceton,edu f ’’ respectively, or on 
BIX c/o "editors. ” 

Your questions and comments are wel¬ 
come. Write to: Editor , BYTE, One 
Phoenix Mill Lane , Peterborough , NH 
03458. 
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Universal Cartridge (includes one adapter* .. M .>.*..75,00 
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Universal Cartridge Mac Inker 
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Epson only Maclnker™ model 27IEP .....45.00 

Image writer only Maclnker model 234EM .45.00 

Universal Spool Maclnker..,,___75,00 

Heat Transfer Adapter.....25.00 
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Over 24,000 printers supported. Better than new print qua!it 
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Extended printhead life 


«y. 

thanks to lubricated ink. Average cartridge can be re-inked 60-100 times at 5 cents/re- 
inking, Multicolor adapters re-ink multiband cartridges. Documented customer savings 
of up to $30,000/year. Detailed free catalog. 
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own ribbons! Bulk multicolor. Most iiik-jet printers - 
ribbon available, supported, 
any type; single, UP Desk-Jet kit ibktck < ..,243)? 

multicolor, heat [fp Think Jet......29.95 
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Full page Scanner: sheet fed or hand held!! Don't type it, scan it 
with Character 4O0P. Eliminate costly, time consuming labor by 
reading printed material into your computer. Character 400P is 
FULL PAGE. Use it as a HAND SCANNER to read directly 
from books or with ihe AUTOMATIC SHEET FEEDER (no 
exira charge). Scan in forms, agreements, contracts, financial 
reports, or use it to organize an efficient, electronic data file of 
dippings and images. 100-400 dpi selectable resolution. Supplied ■■ 

complete with PC interface, cable, LighlPainl image software. . ~ _ ... 

Character 400P. 599,00 Perceive OCR s/w .99.01) 

Finally, great color scanning for your PC. PS 3000 features 300 dpi resolution with full 24-bit color 
(16 million colors). Functions also as a 256 gray-level scanner for black & white photos. Fully HP 
Scanjei compatible for use with OCR software. Complete with Picture Publisher software & cable 
I (VGA required or belter), PS-3000,,..,.. ......,,.899,00 


Lights peed 2400LE, 'Editor's Choice', PC 
Magazine - "Best Buy', Mac User. 2400 baud 
modem. error free with MNP dags 5, software, 
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Bullet 9600 bps. V.32, MNP 5 ..479.00 
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Micm Modem, 2400 bps pocket modem 149,00 

Increase 3,5° disk cai 



Run a phone plus answering 
machine and a fax machine 
on a single phone line and 
save $$$. Installs in 2 min¬ 
utes, very easy to use. error proof.89.00 

Pocket Fax/Modem..249.00 


Send/Receive, 9600 bps as fax, 2400 bps as 
a modem, with software and cable. 


to 1.44 Megs with this 
ingenious and simple device. Only $15,00 ! 


Computer Friends, Inc, 

14250 NW Science Park Dr. 
Portland OR 97229 


Satiifacliwi or 30 day refund - 
Prompt flhipmeni - Major credit 
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Order Toll Free 1-800-547-3303 
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PC-MOS 

The Multiuser DOS Platform 

For The ’90s 


The 386 and now the 486 microprocessors have 
focused a lot of attention on the multiuser, multi¬ 
tasking possibilities of advanced PCs. A myriad of 
software and hardware manufacturers are promis¬ 
ing a new age of multiuser options in the ’90s, 

But when you take a closer look, only one solu¬ 
tion focuses on the features you want and antici¬ 
pates the capabilities you need to use your PCs to 
their greatest potential That solution is PC-MOS™ 
from The Software Link, the first DOS-compatible* 
multiuser, multitasking operating system. 


GATEWAY™ to Novell’s NetWare®, This connectiv¬ 
ity lets a business configure its automation systems 
for departmental efficiency and expand affordably 
as needs grow with LANs or even WANs. 

DOS Compatible 

The PC-MOS alternative is clear: DOS compati¬ 
bility means your users can continue to use all the 
popular software packages. And that means no 
investment loss* no retraining and no limitations 
in available applications. 


A Network Alternative 

The advantage to the PC-MOS shared processing 
solution is its ability to maximize the available 
memory on your PC* taking full advantage of ex¬ 
tended memory and sharing it with up to 25 users 
on inexpensive terminals or monitors. You can 
share data with the same speed and integrity of a 
network solution without the expense of network 
cards and the waste of under-utilized PCs. And no 
additional investment is required to get the multi¬ 
tasking capabilities inherent in PC-MOS. 

A Network Enhancer 

For affordable network expansion* PC-MOS 
servers can be connected to other servers with 
The Software Link's LANLink or with the PC-MOS 

PC MOS 15 a trademark ol The Software Link. AH other products referenced are 
trademarks ol their respective companies. Prices, policies and specifications -subject 
to change without notice . 


An Unbeatable Solution 

The next decade of shared processing will be 
clouded with choices. Only one operating system 
was first to offer you DOS-compatible, multiuser* 
multitasking solutions. Only one operating system 
continues to provide unbeatable multiuser solu¬ 
tions for over 150,000 users. PC-MOS from The 
Software Link. Call today and set your computing 
sights on a more productive horizon. 



THE SOFTWARE LINK 


1-8G0-766-LINK 

3577 Parkway Lane* Norcross, GA 30092 
(404)448-5465 FAX: (404) 263-6474 TELEX:4996147SWLINK 
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Electronic and Computer Products to 
Break All Performance Barriers 





Whether you are driving a screaming racing machine down 
the track, propelling an electronic design toward market or revving 
up a business dependent on personal computers... it’s ah about 
performance. At Jameco, we dynamically tune our products, 
customer support, quality assurance, and competitive pricing— 
to make sure your purchases do exactly what you want them 
to do...perform. 

Jameco’s wide product choices give you the inside track. 
Select from a full price/performance lineup... from the most 
advanced computing tools available, to mid-range, to starter 
systems. Select from our catalog of over 4000 Jameco products. 
And, our comprehensive customer support keeps things run¬ 
ning smoothly for everyone from power users, to corporate 
managers, and to the hobbyist Our technically expert staff mem¬ 
bers answer your questions by phone and discuss your needs, 
starting with your purchase plans and continuing through 
the life of the product. 

The Jameco crew has spent 16 years synchronizing distribution 
of quality electronic components, computer products, and test 
and measurement equipment. We track the latest technology, 


Teac 12MB Floppy 
Disk Drive 


Jameco 25MHz 80386 Motherboard 


Orchid 32MB Memory Card 
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Oldie 80386 Computer Kit 
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Computer Kit 
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buy globally for the best quality and value, thoroughly prequalify 
each vendor and product, and constantly test products received 
into stock. 

Our customers buy with confidence because of Jameco’s con¬ 
sistent quality, wide selection, latest technology, solid customer 
support, and competitive prices. Shift into high gear and join our 
large family of satisfied customers from big and small busi¬ 
nesses, schools and universities, government and individuals. 

Break through the electronic and system performance 
barrier. Call Jameco for a complete product catalog or to place 
an order 24 hours a day. Ot; stop by our catalog-store/head¬ 
quarters located in Belmont, CA, serving Silicon Valley and 
the Stanford technology park area. 


1355 Shoreway Rd. 
Belmont, CA 94002 
(415)592-8097 
FAX: (415) 592-2503 



Jameco 16MHz 80386SX 
Computer Kit 

• 2MB RAM (expandable to 8MB) 

• 200 Wan power supply 

• 101-key Keyboard • Multi I/O Card 

• Toshiba 1.44MB, 3 S' Floppy Drive 

• DR DOS 5.0 and AMI diagnostic software 

$999.95/JE3816A 

Video monitor/adaptcr not included 



V 



Global Specialties 
Design Station 



LED Displays 


Potentiometers 


Centronics Connectors 


Microprocessors 


All trade names are registered trademarks of their respective companies. 
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A WORKSHOP ON FAULT TOLERANT UNIX SOFTWARE. 



At long last Your chance 
to become acquainted with DUAL 
DISC MIRROR and MULTI DISC 
MIRROR, The awesome twosome that has changed the world, by 
eliminating data loss and system down-time, We invite you to 
attend and participate In the How's and Why's at the work¬ 
shop on 'Fault tolerant UNIX software' to be held in Oosterhout, 
Holland on October 4,1991, 


So send in your comments and suggestions for this TwinCom meet¬ 
ing, led by people who are in the trenches, solving today's business 
and technical problems. Invited guest speakers include such people 


as Government officials (Austria 
Bundespost), prominent users (Moto¬ 
rola Communications USA, Health- 
Base Holland) and banking experts (Union Bank of Switzerland), 


If we need to further convince you if this exciting workshop could 
be important to you, please contact TwinCom International BV, 
TwinCom USA or one of our distributors. They also provide you 
with information about 
spectacular week-end 
arrangement in Amsterdam, 

Dur babies welcome you. 


TWiH 

JvjhBl U - ■ 

COM 


Pmfesinnal Prapxn Products 


USA: TwinCom USA. 5220 Hollywood Ave, Shreveport LA 71109. Tel: 8002348088 or 318 6359275, Fax: 318B35 5319. 
Europe: TwinCom International. Slotlaan 15, 4902 AD Onsterhout The Netherlands. Tel: 31 1620 23936. Fax: 31 1620 35088, 

AN INVITATION. 























ASK BYTE 


Who Moved My Key Caps? 

I have been trying to find information 
on the origins and development of the 
key layout on keyboards for personal 
computers. Obviously, computer key¬ 
boards evolved from teletype machines, 
which in turn were engendered by type¬ 
writers. Additionally, I’m interested in 
the differences between the QWERTY 
version and the Dvorak and foreign- 
language versions—why and how they 
came to differ from ours, 

H. S. Rodgers 
San Diego, CA 

I checked the local library and dug through a pile of en¬ 
cyclopedias. Armed with a bit of background material, l 
then checked the U. S. Patent depository and looked up 
the original typewriter patents. With that and some other 
tidbits I found here and there , this is what I got: 

As you point out f the computer keyboard layout is 
clearly rooted in the standard typewriter QWERTY lay¬ 
out. When Christopher Sholes patented the typewriter in 
1868, it had an alphabetic layout. A few years later , the 
Remington company bought the rights and produced the 
first commercial typewriter in 1873. By then, the key lay¬ 
out had been changed to the QWERTY that we all know 
and love. Why? No one seems to know. 

One popular theory is that it slowed typists down so 
they couldn 7 type faster than the mechanism could keep 
up. Unfortunately , there's no factual evidence to back 
this up. According to Groliers, the key layout was 
changed to make it easier for Remington to sell machines 
to its customers. It’s hard to imagine why anyone would 
prefer the QWERTY layout, but it certainly would make 
it hard for a Remington user to switch to a competitor's 
typewriter. 

August Dvorak studied the English language and real¬ 
ized that it was silly to put so many common letters in 
such dumb places on the keyboard. He rearranged the 
key caps to move the most-often-used letters to the home 
row, distribute the typing effort evenly between the left 
and right hands, and put the most-often-used letters 
under the strongest fingers. 

That gets us past typewriters, and as you point out, 
computer keyboards obviously evolved from typewriters. 
All I can tell you about computer keyboard layouts is 
what / learned when designing Multimate 5 Business Ad¬ 
vantage keyboard a few years back / ran into an inter¬ 
esting study, attributed to IBM, that talked a bit about the 
function keys on the PC, XT, and 84-key AT keyboards. 

Prior to the IBM PC, many terminal manufacturers 
placed function keys anywhere they wanted , The study 
suggests that most people who used computer terminals 
in the late 1970s were primarily doing data entry. The 
numeric keypad on the original PC made it easy to enter 
numeric data with the right hand L With the function keys 
together on the left, the left hand could easily control all 
the program functions without the right hand moving from 
the numeric keypad. 

Word processing had become a primary PC applica¬ 
tion by the time the AT was shipped in 1985 . The new key¬ 
board had a bigger Return key , and the Escape key was 


moved out of harm's way. The study 
goes on to talk about key heights, an¬ 
gles, click, and so forth. Of course, the 
new standard is the 101-key keyboard. 
Escape is more or less back where it be¬ 
longs, and the dedicated cursor pad is 
in a good spot. I have to assume that the 
function keys were moved to the top of 
the keyboard just to be annoying. 

/ wasn 7 able to dig up anything on 
the foreign-language keyboards. Big 
computer companies like IBM, DEC, 
and Wang do research on this stuff all the time. Perhaps 
someone would care to shed some light on this? 

-H. E, 


Going Back in Time 

W e have a DOS date problem that consistently 

causes confusion on our network. During log-in, 
the PC’s DOS clock synchronizes to the server’s clock. 
Following log-in, the PC’s dock runs independently of 
the server’s. 

In general, most PC docks remain fairly well coordi¬ 
nated with the server’s clock. The problem is that PCs 
that remain logged in for several days will sometimes 
slip a day. That is, the time will be correct, but the date 
will not have advanced. This has become an annoying 
problem, since several of our mission-critical applications 
automatically insert the date from the local PC’s DOS 
clock. 

I remember reading somewhere that slipping dates in 
DOS can be caused by TSR programs (e.g., network 
drivers) interfering with the date change that should oc¬ 
cur at midnight. The time is not affected because it is 
continuously updated. 

Am I interpreting the problem and its cause cor¬ 
rectly? Is there any fix, and will the problem continue 
under DOS 5,0? We have been able to find very little in¬ 
formation on this subject. Any help would be greatly 
appreciated. 

James F, Remillard 
Woods Hole, MA 

DOS handles date and time functions in a software- 
maintained clockA continuous hardware timer triggers 
an interrupt, which in turn updates a 4-byte counter in 
low memory. Another location stores the overflow flag, 
which indicates that the time has run over midnight. 

For DOS to realize the date has changed , it must see 
the overflow flag. A number of DOS versions have con¬ 
firmed bugs in the code that handles this flag. One 
source on BIX suggests that the date and time manage¬ 
ment happens every time your application requests key¬ 
board input from DOS. If your application is busy run¬ 
ning at midnight without checking the keyboard, there’s 
a chance that the date software simply isn 7 getting a 
chance to update itself. 

There are several fixes. The obvious one is to rely on 
the CMOS hardware clock for your date functions. If 
you 're on an AT, use INT lAh, functions 2 and 4, to 
read the time and date, respectively. The CMOS clock 
is a real clock, not subject to any DOS errors. Another 
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ASK BYTE 



OUR PC 
OFFERS 
YOU LESS 

"The Megatel PC/+/ 
is ideal for 

embedded solutions" 








Uses Less Power 


• Power consumption 
under 2 watts 

• Uses +5 volts only 

► Uses Less Space 

• Only 4"x6" x 0.5" 

► Less Cost 

• Highest feature per 
square inch ratio 

► Less Time to 
Market 

On board features include: 

• PC Compatible 10 MHZ 
processor with 704K DRAM 

• Floppy. SCSI and Video/ LCD 
Controllers 

• 2 PC Compatible RS-232 
Serial Ports icom l. com 21 

• One RS-485/RS-232 Multi¬ 
protocol Serial Port lhdlc, 

SDLC. ASYNC) 

For a list of our international 
distributors contact our head office. 
125 Wendell Ave. 

Weston, Ont. M9N 3K9 
Fax: (416)245-6505 

( 416 ) 245-2953 

— megatel® 



possibility is a replacement for the standard DOS clock 
software. BIX and other BBSes often carry device 
drivers that fix the DOS clock bugs. 

I can't speak for DOS 5.0. I haven 7 tried it myself 
and bugs like that often take a while to surface anyway. 
There’s a good chance that the existing software patches 
won 7 work under DOS 5.0. If you can, modify your ap¬ 
plications to use the CMOS clock. That should fix you 
right up.— H. E. 


I, Database 

I am hoping to develop a CD-based library of the writ¬ 
ing of various authors, primarily works of fantasy and 
science fiction. Each CD would cover the works of a 
single author, including short stories, articles and essays 
related to the genre, novellas, novels, and biographical 
or autobiographical works. 

For these reasons, 1 would like to solicit your sugges¬ 
tions on the selection of hardware and software needed. 

I realize that this project will require a significant in¬ 
vestment of both time and money on my part, but it has 
developed a grip on me that I can’t deny. This is a 
chance for me to repay this medium for all the years of 
pleasure it has given me, and at the same time give 
something to future generations of readers in the form of 
books, stories, and artwork that might otherwise be lost 
to them. Any suggestions that you can make to aid my 
preparation would be greatly appreciated. 

Earl Baker 
Jefferson City, MO 

I admire your devotion to this labor of love, but / urge 
caution before making a substantial investment in hard¬ 
ware and software. 

It would be very interesting to have a single source for 
the works of such authors as Isaac Asimov, Arthur C. 
Clarke, or BYTE's own Jerry Pournelle. However, I 
would first investigate whether there is a market that will 
pay back such an investment in time and effort. CD- 
ROMs such as you suggest would appeal to a limited num¬ 
ber of readers, libraries, or universities. 

I suggest you do a little more research and see if you 
can start a new career in the CD-ROM publishing indus¬ 
try, rather than going the do-it-yourself route. For an in¬ 
troduction to CD-ROMs, see The CD-ROM Chronicles 
Audio CD, available for $18.95 from Meridian Data, 

Inc. (5615 Scotts Valley Dr., Scotts Valley, CA 95066, 
(408) 438-3100; fax (408) 438-6816). 

You can also contact these publishers of CD-ROMs: 

Quanta Press 

2550 University Ave. W, Suite 245N 
St. Paul, MN 55114 
(612) 641-0714 
fax: (612) 644-8811 

World Library, Inc. 

12914 Hosier St. 

Garden Grove, CA 92640 
(800) 443-0238 
(714) 748-7197 
fax: (714) 748-7198 

-S. W. ■ 
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PC DIAGNOSTICS • PREVENTATIVE 


MAINTENANCE • BENCHMARK TESTING • PERFORMANCE ENHANCEMENT 


SPEED 
TEST 
YOUR PC 

You've seen the 
Landmark Speed 
Rating advertised 
by many major PC 
manufacturers, 
now you can have 
your own copy of the Land mart System Speed Test”. 
Accurately measure CPU, math, and video speeds to make 
an informed purchasing decision, determine the best PC 
for the job or maybe just win some bets in the office on 
whose PC is really faster! Includes the Landmark AT 
CMOS RAM Setup program to update your system config¬ 
uration on-the-fly BYTE Special, SAVE $$$ CALL HOW. 




THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 


PC WONT BOOT? THEN JUST 
KICKSTART IT! 

Don't replace your motherboard, don't call service, use 
KickStart 2 When serious hardware problems occur, 
nothing gets you up and running as fast. KickStart 2 meas¬ 
ures power within 2.5% on all four voltages, shows Power- 
On Self-Test (POST) failure codes, and features on-board 
ROM-based diagnostics allowing you to determine and 
remedy the problem quickly, easily, and inexpensively! 

Built-in serial and parallel J/O allows for testing via modem r 
or simply logging results to a remote terminal, printer or 
laptop. You can configure your own test routines and store 
them in KickStart 2's battery backed-up CMOS RAM saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart AT ROM BIOS for testing 
PCs that don’t issue POST codes. KickStart 2 tests your 
system regardless of O/S (even UNIX). 

On-board switches, LEDs, and digital displays allow com¬ 
plete control over testing in systems lacking video or disk 
(ideal for motherboard or system burn-in), 

KickStart 2 is the ultimate SECURITY CARD tool With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use ofyour PC and accidental run¬ 
ning destructive tests, BYTE Special, SAVE $$$ CALL 


"KfcXStart 2 system diagnostics board helps users 
check out virtually every aspect of a PC's hardware 
system ,.. the board is e worthy investment for com¬ 
puter maintenance .’’ David Claiborne, PC Week - 
December 24 r 1990. 


HOW TO DEBUG A DEAD PC 



KickStart 2 is (deal lot pemamt\ installation It eliminates She need for an 
I/O card, provides remote and on-site diagnostic capabilities tor quick repair 
time and offers a solid hardware based solution to unauthorized access with 
impenetrable password protection. 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 


With PC Probe "you'll save time and money when your 
PC starts acting up, In one easy-to-use package you get 
Diagnostics, Benchmarks, Performance Enhancement 
Utilities, and System Information, Combined, this arsenal 
of tools will keep your system up and running at peak 
performance and remove the mystery about what's inside. 

PC Probe diagnostic testing quickly isolates the source of 
hardware problems, even locating bad RAM chips. It tests 
system board, RAM, video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests In batch mode or single pass, remote or on-site. 

PC Probe allows you to increase your hard drive data 
transfer rate by determining optimum interleave and 
changing it, prevent catastrophic data loss by performing 
data revitalization, reformat the hard drive, run external 
programs, display and edit CMOS RAM on-the-fly, pre¬ 
vent accidental hard drive data destruction with pass¬ 
words, diagnose problems with device drivers installed. 


With AHgnir you can clean, diagnose, and align your 
floppy drives in minutes without a scope. Patented tech¬ 
nology requires only a screwdriver to perform ANSI- 
accurate alignments (.3 mil). 

Align it Is idea! for corporate users with 2 or more PCs 
because it includes a "GOLD STANDARD" feature so you 
can align all your PCs to the same in-house standard, 
guaranteeing that all your floppies are perfectly inter- 
changeable between PCs. 

80% of all floppy drive failures can be fixed with Align It. 
so don't replace your drive, save time and money instead. 

Includes dual size floppies, (both high and low density) 
and no-mess pre-lubrieated cleaning diskettes (both 
sizes) good for ISO uses. Replacements and single drive 
size versions available. For all PCs and compatibles. BYTE 
Special, SAVE $$S CALL NOW. 


HARD CORE TESTING FOR 
PROFESSIONALS 


Landmark/SuperSoft Service Diagnostics is ideal for 
professionals requiring the most exhaustive diagnostic 
test capabilities. Each module is CPU specific, including 
PC, XI, AT, 386/486. and PS/2. Since 1981 major manu¬ 
facturers like Wang, Xerox. Prime, Sony, DEC, NEC, and 
NCR have relied on Service Diagnostics to tackle their 
toughest operating problems. 

Intended for professional service and repair technicians. 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on-line help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com ports and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table: the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on unformat¬ 
ted floppies and allows for restore after reformat. 

Ideal for UNIX and other operating systems, the self - 
booting version doesn't require DOS. The manual offers 
troubleshooting tips to the component level. Also avai¬ 
lable in a complete Kit including: all CPU specific soft¬ 
ware, dual size floppy alignment software (see AJionft), 
and PC/XT & AT ROM POSTs, Winner of the PC 
Magazine Editor’s Choice Award In August 1990. 


Need an inexpensive solution for dead or problematic PCs 
and motherboards? Try KickSlart 1" or JumpStart ROM 
POST, two quick and easy to use debugging tools, 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT 80 Power-On Self-Test codes. The 
manual translates error codes for easy failed circuit isola¬ 
tion. BYTE Special, SAVE SSI CALL HOW. 

JumpStart ROM POST is a plug-in chip designed to replace 
your motherboard BIOS for testing purposes. Tests include 
CPU register and logic, 8087 math coprocessor, 8253 timer, 
8237 DMA controller, 8259 interrupt controller, parity error 
and memory refresh logic, erroneous maskable/non-mask¬ 
able interrupt detection, display adapter (MDA. CGA, EGA), 
keyboard, keyboard controller, floppy controller, drive A: 
read Base memory at normal & slow refresh rates, and 
POST checksum. Display of motherboard switch 
configuration. BYTE Special, SAVE $$$ CALL NOW. 



SuperSoft’s Service Diagnostics: The Kit 
Is a technicians dream r with all the tools 
necessary to accurately analyze all phase, 
of computer operations... it ts well worth 
its performance potential . w Bill O’Brien, 
PC Magazine - August, 1990. 


*ServiceDiagnosticsXT/ATKit...SAVE$$CALLNOW 
*Se rvice Diag n ostics PS/2 K if.. S A VE $$ G AL L N 0 W 
•XT RO M POST.. .SAVE If CALL HOW 

■ AT RO M POST.. SAVE$$ CALL NOW 

■ Individual pricing available on ail kit components, please inquire. 



The 200 page on-line manual has built-in table of con¬ 
tents, topic/text search, and troubleshooting tips. PC 
Probe comas with dual size floppies and 9 & 25 pin serial/ 
parallel port loopback plugs. For PC XT, AT 386,486 and 
compatibles using DOS 2.0 or higher, BYTE Special, 

SAVE $$$ CALL NOW. 


CONFUSED BY TECHNICAL 
COMPUTER JARGON? 


finally, with a single keystroke, you can define virtually 
every computer term known in a matter of seconds. This 
award-winning, easy-to-use utility, defines over 4200 
computer terms and concepts for you without having to 
leave the program you’re in 

The Computer Glossary'" (a software version of the best¬ 
selling book by Alan Freedman) installs as an application 
or hot-key accessed TSR. The definitions are written in 
concise, standard English. Plus, The Computer Glossary 
provides colorful industry “backgrounders’ 1 fascinating to 
the beginner and expert alike. 

Get the most out ofyour software, manuals and com¬ 
puter magazines, buy The Computer Glossary and 
become a true POWER USER. Runs under DOS or MS- 
DOS 2,0, or later, with 32K of RAM and 1.4 MB of hard 
disk space on IBM PC, XT, AT PS/2 and compatible 
computers. BYTE Special. SAVE SIS CALL NOW. 


CALL (800) 683-6866 

International use FAX (813) 443-6603 
Voice (813) 443-1331 

Visa * MC * Amex * CODs Accepted * Dealer inquiries Welcome 
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landmark SupetSft 

Firslin PC Testing Since t981 

703 Grand Central Street-Clearwater, Florida 34616 
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HELP 

THE AMERICAN FOUNDATION 
FOR THE BLIND 
HELP YOU! 


The American Foundation for the Blind's National Technology Center (NTC) maintains 
a Job index/User Network which features information from over 1,100 blind and visually 
impaired people who use adaptive equipment in a variety of jobs. 

The NTC is looking for additional participants. Blind and visually impaired individuals of 
ail ages who have hands-on experience with computers, low vision aids, talking prod¬ 
ucts, or other adaptive devices are needed as resource people and/or evaluators. 

As a resource person, other users may contact you to share your knowledge and 
experience. As an evaluator, you may be asked to evaluate both existing and newly 
developed or adapted devices. Evaluations are published in the “Random Access" 
section of the Journal of Visual Impairment & Blindness. 

If you are interested, please fill out the form below or call our hotline, 1-800-232-5463 
(New York residents call 212-620-2147). Tell the operator you wish to be part of the Job 
Index/User Network. 

Your response will be followed by a brief, confidential telephone survey, The informa¬ 
tion you provide will be used for NTC purposes only and will include the equipment you 
use, your experience with it, training and employment. 

Your assistance will enable the Job Index/User Network to continue as a major informa¬ 
tion and support system for blind and visually impaired people nationwide. 


Mail to: American Foundation for the Blind, National Technology Center. 15 West 16th Street, New 


York, NY lOOll, Attn: A, Hypoiite 



Name 



Address 

City 

State 

Zip 

Best time to contact 

Telephone 















McGraw-Hill 


Publications Online 

Total 



time— instantly. That’s the advantage of the McGraw-Hill Publications Online 
database. 

Now, count on immediate access to every original article, word for word, exactly as 
it appeared (except for graphics) in the leading McGraw-Hill magazines and 
newsletters serving the needs of today’s business, worldwide. 

Only McGraw-Hill, the world’s foremost business information publisher, can deliver 
it all so completely. Companies, people, products, whatever the topic—here's the 
unequaled connection to the full story in seconds. Call for total recall today. For the 1991 
list of our publications online, contact Andrea Broadbent at ( 609 ) 426 - 5523 . 

Or Fax to (609) 426-7352. Or send us the coupon. 


• Business Week • Engineering News-Record 

• Aviation Week & Space Technology • Lan Times 


• Biotechnology Newswatch 

• Byte 

• Chemical Engineering 

• Data Communications 


• Nucleonics Week 

• Platt’s Oilgram News 

• Physician & Sportsmedicine 

• Postgraduate Medicine 

. . . AND DOZENS MORE. 


Available through Nexis® Dialog,® and Dow Jones News /Retrieval® 


r 


i 

i 

| BY 


McGraw-Hill 

Name 


Publications Online 

Title 


Princeton-Hightstown Road 

Company 


Hightstown, NJ 08520-9459 U.SA 

Address 


Please send me the complete 1991 list 

City 

State 

of your publications online. 

Zip/Postal Code 

Country 


Tel. 














2 parallel, 

2 serial, 1 board 


Quatech DSDP-402 for FC-AT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232,422, and 485 
communication. DSDP-100, 
two parallel and two RS-232 
ports, available at tower cost. 

For order info, call: 

1 * 800 * 553-1170 



665 Wolf Ledges Parkway 
Akron, OH 44311 
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Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232, RS-422, and RS-485 
communication. 

Call for our free 
PC Interface Handbook: 
1 - 800 - 553-1170 


n QUATECH 


662 Wall Ledges Parkway 
Akron. OH 44311 

PC-AT and PC are registered 
trademarks of IBM Corp. 
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PXB-160 16-BIT 
TRUE PARALLEL 
DIGITAL I/O 


• Two eight bit ports 

• latched I/O 

• DMA and 1/0 Modes 

• Handshakes for 16 Bit I/O Transfer 

• Programmable timer for Interrupt 
or DMA Transfer 

• External interrupt and data transfer 
request inputs 

• List Price Below $400,00 

Call the Order Line 

1-800-553-1170 


G? QUATECH 


662 Well Ledges Parkway 
Akron, OH 44311 
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Eight Serial 
Ports 

One Board 


Quatech’s ES4G0 provides eight 
RS/232 serial ports in a single AT 
slot, RJ-11 modular connectors. 
16450 UARTS are standard. Optional 
buffered 16550 UARTS. PCAT, ISA, 
or EISA compatible. Priced below 
$5003 Quantity Pricing Available! 

Call for our PC Interface Handbook: 

1 - 800 - 553-1170 

l-rl.m.JJfl 

662 WnllUdges Parkway 
Akron. OH 44311 

PC-AT Is a trademark or 
registered trademark of IBM Corp. 
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Communications 

Data 

Acquisition 



"PC-AT (ISA) Interfaces" 



"PS/2 Micro Channel Interfaces" 


C? QUATECH 


Phone; (216) 434*3154 • FAX: (216) 434*1409 
TELEX: 510-101*2726 

PGAT r PS/2 and Micro Channel are 
registered trademarks of IBM Corporation. 
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lOOKHz-16 Bit 
Data 

Acquisition 



DAQ-16II Complete 16 bit data acquisition 
system on a card! Converts 286/386/486 
personal computers into hill featured 
high performance data acquisition systems 
for laboratory and plant floor applications. 


n QUATECH 


662 WoJf Ledges Parkway 
Akron, OH 4 UU 

To Order call 1*800*553*1170 

PC and Micro Channel are registered trademarks of IBM 

Circle 247 on inauirv Card. 


RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS-422/RS485 asynchronous 
serial communication boards from 
Quatech^ available in 1 to 4 ports 
for PC-AT and compatibles and l 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 
1 - 800 - 553-1170 

l-rMK.JJH 

662 Wolf Ledges Parkway 
Akron, OH 44311 

PC-AT, Micro Channel, and PS/1* are trade¬ 
marks or registered trademarks of IBM Corp. 
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Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 

Call for our free 
PC Interface Handbook: 

1 - 800 - 553-1170 



662 Wolf Ledges Parkway 
Akron, OH 4431S 

LabTech Notebook is a trademark of 
Laboratories Technologies Corp, 
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Wave Form 
20MHz-32K 
$1290 


The WSB-100 Wave Form Synthe¬ 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 2QMHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1-800-553-1270 


n QUATECH 


662 Wdl Ledges Parkway 
Akron. OH 4431L 


































































CATALOG SHOWCASE 


Best Power Technology, Inc. Hooleon 




Learn how to solve 
your power problems - FREE! 

Get rid of the power problems that harm your 
electronic equipment and ruin your data. 
How? Send for our FREE literaturel Our aiJ- 
new catalog tells what poor-quality power 
does to your equipment. It explains why poor 
power makes your equipment fail. And it 
shows you how to save money on equipment 
repair and downtime. Send for your copy - 
today! Contact: Best Power Technology, Inc., 
P.Q. Box 230, Necedah, Wl 54646. 

Telephone (GOB) 565-7200, ext. 2131 
Toll-free 800-356-5794, ext. 2183 


Circle 36 on Inquiry Cord 


CUSTOM KEYBOARD PRODUCTS 

Improve productivity and reduce training 
time by having your software commands 
color-coded and imprinted on your keyboard. 
Custom keys, SnapCap™ Keycaps, custom 
imprinted keytop and keyfront labels, 
templates, plus new macro devices and 
custom keyboards. WordPerfect and 5250 
Emulation KeyCaps for IBM 101-keyboard; 
relegendable keys for ISM®, Cherry®, Wyse® 
and KeyTronic®, Keytop Label kits for 
WortlPerfect™, DisplayWrite™, Data Entry and 
language conversions. Call for FREE catalog. 

1 -602-634-7515 Fax 602-634-4620 
Order Hotline 1-300-917-1337 
Circle 1 29 on Inquiry Cord 


Intel Development Tools 


Lyben Computer Systems 



Choosing the right architecture for your 
embedded design Is one of the most 
important decisions you face today. For 
successful embedded microcontroller devel¬ 
opment, Intel offers you a complete line of 
emulators, compilers, debuggers and much 
more for the MCS®-51, MCS®-96, i960™, 
x86, fntel386™ r and Inlei4B6™ families of 
Intel architectures. 

Call or write us for your free copy of our 
Development Tools Catalog. 

Intel Corporation, Development Tools, 
5200 N.E, Elam Young Parkway, JFl-15, 
Hillsboro, OR 97124. 

1-800-874-6835 or Fax 501-696-4633 
Circle 142 on Inquiry Card. 



Computer Supplies and Accessories 
ar Discount Prices 

Over 4000 Items 

93% of Orders Shipped Same Day 
Many Hard-lo-Find Items 
30-Day Return Policy 

A Unique catalog company with a personal 
touch. Circle Inquiry number to receive a free 
100-page Introductory Catalog with special 
offers. Our regular catalog is 228 pages. 

1 -31 3-649-4500 Fax 313-649-2500 
1150 Mapielawn * Troy, Ml 48084 

Circle 163 on Inquiry Cord 


National Instruments 


TigerSoftware 


Free 488-page full-color catalog describing 
instrumentation hardware and software 
products for personal computers find 
workstations- Application software fot data 
analysis and presentation and for collecting 
data using instruments and plug-in boards. 
Features GP1R interfaces, data acquisition and 
DSP boards, driver level software, signal 
conditioning and VXl controllers, 

1 -512-794-0100 Fax 512-794-6411 


Circle 201 on Inquiry Card 



The Industry's hottest DOS and Windows 
3.0 catalog. Packed with dozens of new 
and hard-to-find software, hardware, 
peripherals and accessories to increase 
productivity and enjoyment of your PC, 
Includes Free Upgrades on selected prod¬ 
ucts and Free Federal Express Shipping. 
Contains CD-Rom, Scanners, Palmtop PCs 
and more for home and office. 

1-800-388-4437 Ext. MQ88 
International: 205-441-8212 Ext. MQ88 
Fax:305-444-5010 


Circle 328 on Inquiry Card. 



BYTE Catalog Showcase 



Advertisers: 

The Catalog Showcase is the most effective low-cost way to promote your 
product line to 500,000 technically sophisticated, knowledgeable buyers of 
computer products! 

Call Ellen Per ham for more details. 

603-924-2598 Fax 603-924-2683 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART Is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER'S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1,1991* 

RATES: 1 issue-$675 3 issues—$625 6 issues—$600 12 issues-$525 

Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue closes on September a Send your copy and payment to THE 
BUYER'S MART, BYTE Magazine, 1 Phoenix Mill lane. Peterborough, NH 03456. 
For more information call Joseph Mabe at 603-924-2656 FAX: 603-924-2683. 


ACADEMIC COMPUTING 

1 

ARTIFICIAL INTELLIGENCE 

1 

BAR CODE 




Transputer Education Kit 

For the student, Prolasstanal or hobbyist 
Introductory price: $346. 

include!! icaN-bo-use PC aikkn board with 20-MHz 32-tet TWO 
Inmsputo midi RAM, PC imtiotpC, XT, AT, or '38600^^), 
and anJTbit parallel I/O port (for optional hardware experiments). Also 
includes: Occam? and C com paler? (and assembler}, acme, example, 
and diagnostic programs: and 1500 pages of doounentaiion (Including 
schematics}. Can bs interconnected wflti other Kit braids or with less 
spwsivt Md-Oh-Pnwessor boards. 

Computer System Architects 

ftSOTl University Awe.. Ptwo UT &46D4 
(800) 753-4CSA (801) 374-2300 FAX (601) 374-2306 


Software Engineer 

Do Your Owe Windows! 

At list a USP programming erwironmenl which takes advantage oi 
a GUI and protected mode on the PC. Software Engineer- tor 
Window?"' 30 is a complete programming environment. It inefodes 
a LlSP-aware text editor, aflowing quick, easy and interactive Win¬ 
dows development Software Engineer supports DDE, GDI, the clip¬ 
board. dialog braes and menus. Software Engineers priced at S249.35 

Raindrop Software Corporation 

845 E. Arnpaho, Suite 105, Richardson, Texas 75091 

(214) 224-2611 Fax (214) 234-2674 


BAH CODE HEADERS 

Keyboard emulation for PC/XT/AT & PS/2's, all 
clones and any RS-232 Terminal. Transparent 
to your operating system. Available with Steel 
wands. Lasers* Slot & Magstripe Readers, Same 
day shippirig, 30-day money-back guarantee 
One-year warranty. Reseller discounts available 

AMERICAN MICROSYSTEMS 

2190 A Ftagal Parkway, Euless, TX 76D40 

(BOO) 641-4452 (617) 571-3015 FAX (Si 7) 685-6232 

Inquiry 701. 

Inquiry 7D6. 


ACCESSORIES 

1 1 

BAR CODE 






RADIOACTIVE? 

PW 0 W vour PC With The RM-CT RATMTION MWJTTW 

Serial pr prints port. Dmecis: ALPHA * BOA ■ Gamma - 
Micro**, 1M0 limes lha resoluitoin of saratard gtjlgof aMiiers, 
bum far Ifackinfl fWDQN GA& Find souses. New: Vbrelon 25 
Plol. - Background - Cosmic Rays * Clouds * foods 
(Mi 1 Write tor PC MAGAZINE revirw. * TSfl * 6M Tube 
VISA/MCfEURQ Phone orders. Not satisfied? Full refund. 

Tel/Fax: (302) 655-3300 

Aware Electronics Corp* 

RO Sox 4299, Wilmington, DE 19307 $149.50 

LABELING SOFTWARE 

On EPSON, IBM, OKI dal matrix ar LaserJet Flex- 
ible design on one easy screen. Any (ormatteize. 
Up to 120 ftelds/label. 18 text sizes to 3"-readable 
at 100'. AIAG. MIL-STD. 2 of S. 120. UPC/EAN, 
Code 39. Hie Input & ©canned Eogosfeymbols 
(PCX)—$279. other programs from $49. 30-day 
$$ back. 

Worthington Data Solutions 

417-A IngaJts St, Santa Cruz, CA 95060 

(400) 458-9938 (660) 345-4220 


BAR CODE PRINTING SOFTWARE 

* MS/P C DOS SYSTEMS 

* 9 £ 24 PIN DOT MATRIX 

* B-P LASER JET/PLU S/SERIES If 

* MENU-DRIVEN or MEMORY RESIDENT 

* CODE 39, 1 2/5, UPC A/E. EAN 6/13 

* BIG TEXT 6 BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-3015 FAX (817) 685-6232 

Inquiry 702. 



CUT RIBBON COSTSI 

Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons wilh ju st one in kerf For crisp, black 
prefessksnaf print Since 1962, Vbu Can Choose from 3 
models: Manual E-Zee Inker — $33,50 

Electric E-Zee Inker — $3430 

Ink Master (Electric) — 3139,00 

1000s of satisfied users. Mone^back guarantee. 

BORG INDUSTRIES 

525 MAIN ST, JANESVILLE, 1A 50647 

1-800-553-2404 In IA: 319-387-2976 


BAR CODE READERS 

For PC, XT, AT t & PS/2, Macintosh, and airy RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steal wand—$399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell, Alloy, -ALL software. Lasers, magstripe, A 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls SL. Santa Cruz, CA 95060 

(406) 456-9936 (800) 345-4220 


PC-Wand Bar Coda Solutions 

Bar codes are easy using our FULL line or readers 4 printers. 
They plug A play wilh your axisding CPU/prlnterderitiirtalar 
software systems m your office, store, truck, factory or 
warehouse. IIS' bar cope DOB programs prim on matrix 
or laser primers. 30 day refund, 1 year warranty. 
OEM/UARlDealer discounts. 

International Technologies A Systems Corp. 

655-K North Berry St. Brea, CA 92621 Western USA 

13 Wetwyn Court, Richmond, VA 23229-Eastern USA 
(M»)22S-SM7 {714)888-1 MO (304)741-6725 (FAX)590-25D3 

Inquiry 703. 


Inquiry 7U7, 

KEYBOARD, VIDEO, MOUSE 

Extension with EXTENDER 

Splitting with COMPANION 

Switching with COMMANDER 

Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard and monitor. 

CYBEX CORPORATION 

2H00H Bob Wallace Awe., Huntsville, AL 35805 

Phone 305-534-0011 Fax 305-534-0010 

See our ad on page 130 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM. 2x16 LCD display, 32-key keyboard, Real- 
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through its own key¬ 
board, Easy data transfer fay RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
$$ back, 

Worthington Data Solutions 

417-A Ingalls Si. Barm Ow, CA B5D60 

(408) 458-9338 (800} 345^220 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost- 
effective data entry- They emulate your keyboard, 
so scanned data looks just Ilka it was typed in! 
Choose from stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Text printing software. Great 
warranty. Generous deafer discounts. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Redmond, WA 9B052 

206-451-8966 

Inquiry 704. 



HEWLETT PACKARD 

Buy — Self — Trade 

Laser Jei mo Color Pro (7wo} 

Laser 2000 2 MegM Meo upgrades HF-75SOA 

Desk Jet Qrati Pro DXLiEKL 

Rugged Writer OraftmasiBr Ull 

Etarirpelatre PioOan C 1&00 (p StwfJC left (E Sob) 

Science AeMfisfiTiBS Corporation sonic Digitizers 

36* x 48- (2750) 00“ x 72* (3175) 

T. E. Dasher & Associates 

4117 Second Awe. S . Birmingham, AL 35222 

Phone: (205) 531-4747 Fax: (205) 591-1108 
(«DO) 635-4033 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN, 2 of 5 MSI, Code 39. Epson, 
Oki, IBM dot matrix text up to Vi* LaserJet up to 
2 m . Rmt cartridges not required. $179-$239.30<iay 
$£ back, 

Worthington Data Solutions 

417-A Ingalls St. Santa Cruz, CA 95060 

(406) 458-9936 (600) 345-4220 


BAR CODE READERS 

Among the best and most widely used bar cede 
decoders. Reads all major codes (39, I 2/5, $ 2/5, 
UPC/EAN/JAN, CODAEAR, MSI), Connects belween 
keyboard and system. IBM, PS/2, MAC, DEC-VT com¬ 
patible. OS & software independent, Same day ship. 

2 Year Warranty (pen incld). 

large Reseller Discounts 

Solutions Engineering 

4705 LangdruTTi Ure. SettlMda. MD ZOB15 

(600) 635-6533 (301) 652-2738 

Inquiry 705. 


Inquiry 708, 


JULY 1991 * BYTE 3U 































THE BUYER’S MART 


BAR CODE 


CAD/CAM 

1 1 

COMPUTER INSURANCE 




DATA INPUT DEVICES 

8ar Code,. Magnetic Strips Reuters & SmarlCard Encoder/ 
Reader tat microcomputers 4. terminate, Including IBM PS/2 

4 others, DECH Macintosh, ATflT, CT, Wyse, Wtarng, All readers 
c Bn necl on the keyboard cable 4 arc n an sparenc to all soft- 
ware UPC 4 SB prim programs, magnetic encoders, 4 pot- 
labia readers are also available. 

TPS Electronics 

4047 Transport, Pato Alta GA 94303 

415*856-6833 Telex 371-9097 TPS PL A 
1-806-526-5920 PAX: 415-856-3843 


STOP 

. . .spending your time on math code! 

The “CADfCAW Developer's KiV series has all Ihe 2D and 
3D functions that you need for CAD/CAM applications 

intersect. . .trim. . transform. , display.. lines, 
arcs, ellipses, NURB splines. . . and much more! 

CALL (617) 620-5217 FOR INFO 

Suiting Slock Son wans. P0 Box 1373. Sonwrvilla. MA 02)44 


INSURES YOUR COMPUTER 

SAFEWARE Computeruwners coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more, One call does it ail. 
Call B am-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1-800-646-3469 

(Local 914-262-0559) 

SAFEWARE, The Insurance Agency Inc. 

Inquiry 709. 

Inquiry 715. 

Inquiry 721, 



CROSS ASSEMBLERS 




VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

VWND/LASER/MAGNETIC CARO CONNECTIVITY 

■ Keyboard wedges |Tntemai''Ejdi?maJ) Ibf IBM PC/XT/Af, PS/2 
and pqrraWe^. 

* RS232 wedges For WYSE, Link, Kimtron terminate 

* Bar cede and label printing software 

* Full two-year warranty 

*30-Day Money-Bank Guarantee 

■ Extensive VAR/D cater Discounts 

3140 De L* Cniz BNdSuite SOWSanta Clara. CA 35054/(408) miflflO 
300-666-4 BAR FAX: (415) 623*1372 


DRAFTeasy • ONLY $399 

* Professional 3D CAD software * 

* "CamPion-sanM" menus * Unmatched ease of use * Writlen in 
Assembler * Wry last and compact * ftmefful haaluras only mated 
by sgfiuQte casting SIOOO’s * DXF compatible * Programmer's jn- 
tedara tor BASIC. Pascal ami C ■ 'TRY IT FOR ONLY po * Manual, 
tutorial, end working copy {5WE/FLDT disabled} provided* 

COMPUTERS ETC. 

4600 Chippewa Suit# 204. Si. Louis, MO 6311S 

Phone: 314-351-2513 Fax 314-351-725S 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 42 Microprocessors 

Hosts: MS-DOS, UNIX, VAX VMS 

ENERTEC, INC 

BOX 1312, 611 W. Fifth St. 

Lansdale. PA 19446 

Tel: 215-362-0866 Fax: 215-362-2404 

Inquiry 710. 

Inquiry 716. 

Inquiry 722. 

BASIC CUP MUSIC 


CD-ROM 





300 Songs & Sounds + 180 Pg. Book 

The EHTER-tainer makes your PC a Tun jukebox and 
teaches you many ways to be creative wilh computers. 
Its Tun musical projects are great lor beginners, yet it 
teaches even pros how lo put music in their QB or C 
apps. Source code is included. Pay no royalties Needs 
basic 2.1 or later. Specify 3-5“ or 5.25* disks. J45 + 

$4 s&h (Europe, Canada 4 Mexico sSh=SS others= 
$11, 1st class air). For fast visa/mc orders, call: 

(900) 727-41 40 Money'back guarantee. You'1 Move HIT 
m Music Sunwam E. 906 Sansoi. Spokane, WA ( /^D. r (SB) 463-2IT4 


CD ROM, Inc. 

RETAtUWHOLESALE 

CIHtOW * WORM * M0 * CD) DRIVES 

IBM/MAC CD-ROM 4 CDI DISCS 

QUALITY PRODUCTS AND SERVICES AT 00MPETTT1VE FfflCES 
FREE CATALOG 

TEL. 303-231*9373 

1667 DOLE BIlVD. SlfltE 400, GOLDEN. CO 00401 

FAX: 303-231-9561, CtS: 72007,544 

VKMUGWEWQOT PC* 


CROSS ASSEMeLERS/SlMULATORS 

Mew unique fulUuncUon simulators lor the 0096 and 
80C196 controllers, featuring ALL MODES o( interrupts, 
plus, (he HSI, HSO, and A/D functions. 

Wq also support the 804B/49, B0SQ/B5, 8051/62, ai>d ZB0 
controllers wllb excellent, reasonably priced Grass 
Assemblers and Simulators. 

Lear Com Company 

2440 Kipling St-, file 206. LakfiwOOd. CO BB215 
(303) 232-2226 FAX: (303) 232-6721 

Inquiry 711. 

Inquiry 717. 

Inquiry 723. 

CAD 


CROSS DISASSEMBLERS 




AutoCAD Users Seek Professional Help! 
GT Express Professional 1 ” 

♦ AixtoCAD* DLP stUlwarn Per VGA * Instant 200 ms, pans 
& mdraws * F lexicon* musiui ny system * VGA 4 Super VGA 

* 256 eofors * 1024 x 7EH *■ Gteate your own Rexlcon menus' 

■ tacluo&s Flexicon Developer's Kit * 

Only $395 

Call ARTIST Software for a FREE demo 

1-800-999*9078 


NIMBUS 

Ybur complete source for CD-ROM implementation 
including disc replication, search and retrieval soft¬ 
ware and application design. Find out just how easy 
it is to put your data into ihe media of Ihe '90s 

Nimbus Information Systems 
1-804-985-1100 

BAx 7427, Charlottesville. VA 22906 


PROFESSIONAL PC SOFTWARE 
NEW: SPARC CROSS-DISASSEMBLER 

* ANALYTIC CBD5S-CMSASSEMBLER5 WfflUHJ LABEL G£J£flAT|QN 

* RELOCATABLE MACflO CROSS-ASSEMBLERS 

aJPPOFT FDR 805T. 8W6 WMOft 20OHBI1 &O0H 6600. 6606,6609. 

60HCTT. 60000. 6301. 630S. 1600 6606 65CCG. 9906 OIHEflS 
*700-0060-0066 SQ0fl.CE TRANSLATION UTILITIES 

ORDER TODAY: (4D&) 773-8465 

i nr icncr p ° w sunnywle, ca 040 S 6 

LUUIOUT 1 FAX: (400) 773-6466 

Inquiry 712. 

Inquiry 718. 

Inquiry 724. 

CAD/CAM 


DATA RECOVERY 




STEPPER MOTOR CONTROL 

FROM A PRINTER P0HT1 

NEW 5249 

* Controls up to at* motors simultaneously 

* Linear and Circular Interpolation. 

* New feaiures to accommodate machine control. 

* Easy-to-use DOS device driver Super Manual. 

* CAD-CAM interface available. 

CbpDialiM, 1422 Amcid Awe. 

Ability Systems 


CD-ROM DRIVES & SOFTWARE 

FOR THE IBM COMPATIBLE 

Now A relint&shes drive kite from 5395 - Over 20 software Liles 
Slaning from $35 

SPECIAL: RBBS-tN-A BOX#3 . ..$95 

Over 15,000 stiarewara and P/D programs on one disc 
NEW FOR 1991 

TOLL FREE 1-SOO-ROM-DISC 

Free Shipping bn Software 

S & S ENTERPRISES 

RO- Box 553. Lamom. IL 90439 


CRASHED? 

Your valuable data can be recovered t 

* 95% success rate * Fast turnaround 
* Priorily Mr.™ available * Servicing Ntwell, DOS. 
Macintosh, Unix, Xenix, OS/2, Bernoulli and morel 

ONTRACK DATA RECOVERY, INC. 

Keeping you 111 hteftMB te (Kir business. 

612-937-5161 - 1-800-872-2599 

Inquiry 713, 

Inquiry 719, 

Inquiry 725. 


COMMUNICATIONS 

, 




If you've been muttering. . . 

DXF SUX 

. . . here's the solution! 

The "CAQ/CAM Developer's Kit/DXF " has all Ihe C Func* 
lions you need for programs that mad and write DXF files 
Full Release 10 support.. unlimited file size. . 

. . insert explosion, , ALL entity types! 

CALL (617) 628-5217 FOR INFO 

Building Buck Sutiwaru. PD Bra 1373. Somerville. MA 0214a 


SDUC OR X.25 SUPPORT 

Use Sengoma hardware and software lo provide 
asst effective, robust and easy-to-use SDLC or X.25 
Jinks from MS-DOS, UNIX, PC-MOS, etc. 

All real time communicafion functions performed 
by intelligent co-processor card. 

Full function SNA emulation packages also 
available. 

Sangoma Technologies Inc. 

(416) 474-1990 


DATA RECOVERY 

Data lost from 1/4" cartridges or 1/2" tape can Ik 
recovered almost every time. Wo have htlptc Banks, In¬ 
surance Companies. Telephone Companies. Commodily 
Dealers., Hospital, Soltware Houses, Government Depart¬ 
ments, The fist is endless. 

We charge a small fixed lee for investigalion and then on i 
lime and materials basis. 

The Q1GPAK Cartridge Interchange People 

Vogon Enterprises Ltd. 

94 Easlhampsead Roto, Wtfwgten, Berksl*^ RGTT ?JD EN3LAN0 

Tel 44+ (0)734-764511 or -190042 Fax 44+ (5)734-090040 

Inquiry 714. 

Inquiry 720. 

Inquiry 726. 
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DATA/DISK CONVERSION 


DOS MULTITASKING 


ENTERTAINMENT 


CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO US! 

am Wtmd PncKwrec* & Com Pilfer termite, 3Vs", 5W * ft" 
CHftlts, Mag Tapoi. Mao Cartha, Car+riogos A CaswtlGS, Cuilom 
CMWHrsiocYS, Programming & Applications Devetepmenl 
DISK DUPLICATION 
OCR SCANNING SERVICES 
HIGH VOLUME LASER PRINTING 
Call u* lor Qualify, Bosa Prlwft and OuldKMt Hamarovnd Time. 

COMPANY COMPENDIA, INC, ss e. Wk»h<ngian a.. 

H37. Chicago, IL B0602 TEL 11 £4194771 HO(: 312410-1390 


Inquiry 727. 


INCOMPATIBLE COMPUTERS? 

Wo transfer files between incompatible computers, 
dedicated word processors and toradt tape. Thousands 
ol formats ftue supported. Including cartridge lapes. 
Were committed lo customer satisfaction and qualiiy 
conversions at affordable prices. Call for a tree quote 
rod ay I 

* 24-hour turnaround available * 

Disk Interchange Service Company 

2 Pa/k Drlrt * Wterrtfonf, MA O1S06 * (KG) 6924JQSG 


Inquiry 728. 


THE #1 CHOICE 

In disk ft tape conversion 

for many leading corporations, government agencies 
law arms, and companies in every Industry-^worldwide 

Free lest ■ Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis, MN 554 fl 

{612) 586-7571 or (612) 520-2345 
FAX: (612) 566-8763 

Inquiry 72a 


CONVERSION SERVICES 

Convert any 9-track magneto tape to or from over 
3000 formate including 3 V?" 8" disk formats & 

word processors. Disk’io-disk conversions al&o 
available. Call for more info. Introducing OCR Scan¬ 
ning Services 

Pivar Computing Services, Inc. 

165 Arlington Hgts, Rd„ Dept. #0 
Buffalo Grove, IL 60089 (800) Convert 


DATABASE MGMT SYSTEMS 


SQL DBMS FOR DEVELOPERS 

OCELOTS—THE SOU la a DBMS library and precompiler 
tar writing 3GL applications wttti embedded SQL. Ms Ithe hev- 
lug IBMs DB2 on your PCI OUR GUARANTEE: This Is the 
fastest, mtoai powerful micro DBMS you can get anywhere 
al sny price or your money back. Qel referential Integrity, gel 
dynamic SQL, get OCELOT 2 — THE SQLI 
* Rwora 33GK& RAM. DOS «CDfnfWle eASH^Of^SCAUCDBOL CV^Wlei 
•'lYinaws cornpalHJHi Nwssn hulAte 

OflDCR YOURS TQEMVf—Pricfli start at Sl&jQO 

OCELOT COMPUTER SERVICES INC 

#1602, 10025 - 106 Street. Edmonton. AB, Canada. T5J 1G7 
_ t#P3) 421-*1P7 _ 


Inquiry 730. 


DISK DRIVES 


IBM PS/2 HARD DRIVES 


30MB 

MOD 30, 30-286 

3050 

30MB 

MOO 507. 553X 

450 

80MB 

MOO 502. 655X. 70 

695 

120MB 

MOO 502. 5SSX, 70 

795 


New, genuine Big Blue Product with 1 yr. Warranty. 
Call NOW-Same Day Shipping till 5 pm 

COMPUTER TECHNIQUES 

MStrict Island. FL 32953-3484 

_ Phone (407) 453-6783 


Inquiry 731. 


Multitasking for DOS 

MulliDos Plus—tihB fastest multitasking DOS shell. 

* Fully DOS compatible 

* Tailored for real-time operation 

* 4 years ol proven reliability wilh thousands 
Installed 

* 30-day money back guarantee ($15 restocking fee) 

Call our BBS for free demo (508) 650-9552 
Complete software package only $99 + $2 S&H 

Nanosoft Inc. 

13 We shield Road, Natick. MA 01760 

(B00> 67B-2141 (SOB) 651-0091 FAX: (5QB) 355-5860 


Inquiry 732. 


DUPLICATION 


Go, NEMESIS, Go 

Go a Zen game SO appealing, it Pas endured 4,000 
years. So useful, governments study It 
NEMESIS Go Junior entices novices of any age. 
NEMESIS Go Master Deluxe satieties the addicted 
Chaos Manor User's Choice Award ( 8YTE/1990) 

Toyogo, Inc. (800) 869-6469 

PO Box 2546G-Y, Honolulu, HI 9SB25-Q460 

{606) 396-S526 _ fast: (8QB) 3W-4125 

Inquiry 738. 


FAULT TOLERANCE 


SOFTWARE DUPLICATION 

• DfSKETTE & TAPE 

• CUSTOM PRINTING 

• CUSTOM PACKAGING 

• FULFILLMENT 

MEGASOFT, INC. 

P O. Box 710, Freehold, NJ 07726 

(860) 222-0490 (008) 462-7628 


Inquiry 733. 


Nonstop Network 

Na‘stOf> Network, (he only Level 3 Fault Toloranl 
software product that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any PC/LAN. Supports Novell, Microsoft, IBM, Ban¬ 
yan, etc. Any server environment—DOS, OS/2, 
Unix, Wang, DEC, ate. 

Nonstop Networks Limited 

20 Waterside, New York. NV looio 

212-461-6498 


Inquiry 739. 


EDUCATION 


FINANCIAL SOFTWARE 



DESERT STORM 

GRAPHICAL DATABASE 

• Great for Schools, Business, & Government! 

* Middle East Almanac w/Maps, Weapons Index 

Money Back Guarantee 

329.95 Ctwcfc/MQ PC/EGA/64 OK 

Advanced Software Products 

301 N. Ha/rlson, Suite flfiS, Princeton, NJ 09540 
(609) 5S4-2005 


Brain Maker: 

"The most fascinating computer soft¬ 
ware I’ve ever seen, learn about this 
stuff , 1 "John Dvorak , PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
documentation. Menus. Only $195! 

Certified by Intel and Micro Devices 

Free Brochure: 916/477-7481 
California Scientific Software 

Inquiry 734. 

Inquiry 740. 


FLOW CHARTS 


as. 4 M.& in COMPUTER SCIENCE 

The American Institute tar Computer Sciences offers an in- 
depth correspondence program to earn your Bachelor of 
Science and Master of Science dagrees In Computer Science 
ai home, 6.S. gu^scte cCwsrad are: MS/DOS, BASIC. 
PASCAL, C, Data File Processing, Data Structures & 
Operating systems. M.S. program Includes subjects In Soft¬ 
ware Engineering and Artificial Intelligence, 

AMERICAN INST, tor COMPUTER SCIENCES 

21014Y Magnolia Aw. South. Ste 200. Birmingham, AL 35205 

80(P767*2427 205-323*8191 


FLOW CHARTING 3 

• High resolution prim ouis... 
dm matrix or laser 

• Mufti-page charts. . 
portrait or landscape 

• Importtaxpon capabilities 

• 35 shapes. 10 fonts. 4 line styles 

PATTON & PATTON Si 62148 ft?ext .Tao 7 

S a 11 w a ■ o Corpu-jicon^S Cochrann Or. Mo gan HU. CA 96037 
_ foe put jtf Off S4 __ 



Inquiry 735. 


Inquiry 741. 


AUTHORING SYSTEM 

Dew!op educational programs, limited only by your 
imagination. Include animation, graphics, sound, 
variable tracking, multiple branching, and more. 
Create stand-alone EXEs, Easy to use. No royalties. 
For IBM/Coinpatibles. 

RIDGEWOOD SOFTWARE 

POL Bex 409, Glenview, II 80025 
(800) 246-4724 


Inquiry 736. 


ENTERTAINMENT 


DISCOVER AMERICA’S ONLINE ADVANTAGE! 

ODYSSEY BBS 

• Designed tor America's unique business and relmaHon needs' * Lew- 
cost local access numfers cowring 8S0 cifies in the US, Canada, Europe, 
and Pacific Him countries! * Cher ICtOOO downloadaWe files' • Qriine 
stock quotes and financial databases! ■ Online Ffgffl and Travel Intor- 
maaon, scheduling and rtsenaSdiisl • StrtMMhMri E-mail tortures! 

• Uve online Chaff with other users! * "Bulletin board" style FOrumsl 
- interactive, mulWatfr onfine games! * Matchmaker database! * And 
much, much moral 

We also can provide your company with national BBS services. 
Call iBlB) 350-0935 lor delallsl 

infernal™ and Sipuiw Lam (Bt0> 350-0960 [3ft 2/24 Baud. 0/N/1] 


Inquiry 737. 


WINDOWS FLOWCHARTER $129 

RFFlow 2.0 is a professional drawing tool for 
flowcharts & org charts. Requires Microsoft Win¬ 
dows 3.0.100 shapes auto adjust In size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Call tor tree 
trial disk. 

AFF ELECTRONICS 

1053 Banyan Court. Loveland, CO 80500 
Rhone; (303) 683-5767 FAX, (303) 869-4869 

Inquiry 742. 


G.I.S. 


Digital Quad Maps 

Local Street Maps, State Maps, and World 
Maps in DXF, PCX, PICT, PIC, or TIF 
Formats. Gigabytes of Map data available 

Micro Map & CAD “ 
(303) 988-4940 

Inquiry 743. 
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THE BUYER'S MART 


GRAPHICS 


HARDWARE/COMPUTERS 

1 1 

LANS 




EGAD Screen Print 

Prints contents of VGA. EGA, CGA displays on variety 
of dot-matrix, inkjet, and laser printers. Prints in gray 
tones or color. Crop box lets yon print any region of 
the screen, Enlarge graphics 1 to A times (reduction 
too). Setup program for picking printer colors, etc. 
S35.DQ Postpaid. Cali or write for free catalog. 

LINDLEY SYSTEMS 

4257 Berwick Place, Wbodbridge, VA 22192-5119 

(703) 590-9390 


Everything you want... 

,. , to mate Hto easier. TDS2Q20 is an, idea* way to saws lima 
and monay designing equipment.. Use as a Hipf? flerfomancf 
16-bit Control Computer ur 500 it A Cafa CcVtecfton Module 
Attach LCD & keyboard. Use internal ID-bit multichannel A 
to O convener, D to A, 4 ooLcnlBMime^s. multii&eking, inter¬ 
rupts, parallel S. eerial TO, non-volatile clock and up to 512K 
bytes NV-RAM/EEPROM/FLASH memory. $299 and its 
TDS9Q92 brother StTO (25 qty). Call or fax tor details 

The Saellg Company 

1193 Moseley Road, Victor, MY 145frt 

Phone (716) 425-3753 Fax (716) 425-3635 


The $25 Network 

Try the 1st truly low-cost LAN 

* Conned 2 or 3 PCs. XTs. ATs 

* Uses serial ports and 5-wlre cable 

* Huns al 115K baud 

* Runs in background, totally transparent 

- Sham any device, any tile, any time 

- Needs only 14K at RAM 

Skeptical? We make believers! 

Information Modes 

P O. Drawer F, Denion, TX 76202 

817-367-3339 Orders BOO-628-7992 


Inquiry 744. 


Inquiry 750. 


Inquiry 756. 


THE MANDELBROT SYSTEM 

Y&u'ue teen (Jszftetf ty Ite cterrw screens & read afieiurl mis jmazng system 
id niagazno wri&s-jps Gfl lor ite actut tHUflrarns 10 wjJtare A grepti :te 
mosf arwidg mattiemalicai Inrlmgs -fit: □ us^Endy mmu-drism programs 
w generals, analyze, s grum any cMndirotes mi deswe □ (racks all cwr- 
dinaJe; prminuRty genEraled tar yen L. all praioiEi ekpIoi alioni available tar 
tain^edialE screen disolay □ 1 year subscnpHora lo THE MA*lPtLBR^JT UPMTT 
newstDllET □ scarce tar posters. piCtureSv dittos, lee-shnlS, tflii □ easily 
understood nfrthfltmwIelbfCt i9 LJ samples qd pre-genEraied 5B1S 

10 gtfl jpu Slarlftd qulctty □ IN TROtHiCWW PRICE W £MY $39a5i*195 SSH 

Technical Programming Instilute 

PO. Box 1221 (BOO) 36Z-6U5-OHH*5 04V 

Cedar Gian. CA 92321 (7M) 33747H -rKHMCn. «FG 


Inquiry 745. 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 
FAST TURN!! CALL FOR DETAILS 

H&W micro labs, inc. 

52H-C Forest Parkway, Forest Park, GA 30050 

404-366-1600 


Inquiry 746. 


HARDWARE 


COMPLETE COMPUTER SYSTEMS 

1 fta f Warranty ■ Counoonenls else at Reasonable Pnc*s 
Standard Syihm Fiitursi Irttludi: ritefl 6f Ram. 1.2 Floppy, Cast. Power 
Supply, Monitor, fieybcafd, 2 Serial Pons, I Parallel port, Floppy ana Had 
Diiyt Contrpuer. Mcns^raphits Cunt And, if ordered by &3V31. Get MS- 
DOS 4.m Fttt! 29B-12Mtar System 1625. 388&-1H#tt System *1025. 
ttMSIUhr System (IbGKhglMR SBG-ieMtiz System *675,336sK2CMta 
System SltZi 386-S3 mm System CfHK Cacti*} *t5?£ System 

(256K Cache) onty *2575 System Upsides Add: VGA Mono *7% VGA Cotar 
£275; Han) Drrws M 40 Meg S?49, «Q Meg S479. IDS Meg SSM. 2D0Meg 
*395 WO IeSIluc a LANDMARK Diagnostics Products. Can lot Pnc«. 

BlwUrim 4 Wr1|M * *&576®i$tratWB<. SofcSOG * taeifeft S3534 
Ptwifi <flG5) W0-52TO (800) 235-6533 Fajr {605} 940-5202 


Inquiry 747. 


PRE-OWNED ELECTRONICS, INC. 

THE Independent provider, serving the Dealer 
Professional, Corporate, Government, and 
Educations! &uyw since 198-5 

APPLE® II & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 

Call for a Catalog 800 - 274-5343 

Int i: 617-275-4600 * Fax: 617-27^4648 

205 BURLINGTON ROAD • BEDFORD, MA 01730 


Inquiry 74a 


IBM® & Macintosh 0 


Parts * Systems * Add-ons 


Shreve Systems 

3804 Karen Lew 
Bossier City. LA 71112 


77Ws month's Speciali 

PS/2 55SX-031 

$2099.00 


800-227-3971 


international 319-74(2-2 700 
FAX 31&-7A3-27^9 


Inquiry 749. 

314 BYTE * JULY m\ 


HARDWARE/CONTROLLERS 




MICROPROCESSOR TRAINING SYSTEMS 

Learn how In program and TrOubteShMH microprocessor 
systems 1 he dasy way. EM AC otters. Stand alone and PC .Ter¬ 
minal baaed systems. Uses simple BOSS architecture. Monitor 
Operating System allows single step, breakpoints, register 
modification & mem. Uptoadtfownload programs from PC 
and store in battery backed RAM. Intel devices include 8255. 
8253. 8251 r 8259, 6279, A/D & DM. Manuals, Lab books, and 
Crass assemblers available. Prices start si $449.00 

4618k 5W525 EMAC IN C. (618) 457-0110 FAX 

P. a Box 2042. Car band aid. IL 82902 


Nonstop Network 

No'stop Network, the only Level 3 Fault Tolerant 
and Backup software that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any FC7LAN. Supports Novell, Microsoft, IBM, Ban¬ 
yan, etc. Any server environment-DOS, OS/2, 
Uflbc, Wang, DEC, etc. 

NONSTOP NETWORKS LIMITED 

20 Waterside. New ymk, NY 10010 

212-481-8488 

Inquiry 751. 

Inquiry 757. 


LANS/SOFTWARE 



STEPPER 

3 MOTOH CONTROL FROM SERIAL PORT 

3 Channels oi Slepper/DC mator/2.4A PWM per card Halt 
step, S curve accel. to 5000 stepsteec: R5232 3 wire or, RS485 

2 wire. Simple, powedul ascii, command set 4 cards (1? 
matorsytJOTl On board switcher provides power tor logic frtHTi 
motor supply of M0 vdc High output I/O end A/D convertors 
also available. All boards 4 n x SVr* $245 Single qly. $210/10+ 

STRADA AUTOTECH INC. P.O. Box 188, Elgin, 
Ont. Canada K0G 1EO TEL: (613) 369-1029 


NETRUNNER 

the low cost remote control program 

* Cordrol remote computer across LAN w WAN. 

■ Running on NetBIOS, IPX/SPX, RS-232 r and modem. 

All In one package 

* Background tile [ransfer 

* Selective keyboard locking. 

* Remote execution 

* S1995 per user, $2485 Starter's Kll (2 users) 
i99S5 unlimited usere. 

Crystal Computing Corporation 

3140 De La Criir Blvd Suite 200, Senta Clara, CA 95054 

TW: (408) 74&-0685 Fax (408) 748-0878 

Inquiry 752, 

Inquiry 756, 

IMAGE DATABASE 


LAPTOP COMPUTERS 



IMAGE SOFTWARE & TOOLKITS 

for High Resolution PC Imaging 

The Advanced Imape ToDtot S3500DI 5UNSH0W "C" Language HkHkii 
$250001 Database Professional £99.95. SHOWCASE Image Diabase 
S59500. SUNSH0W Ima^e Cmeftff S305OO, SUNSCM Digital Scan- 
warc $299.00 ftasrtultaris Ed 256. Scaling. Clipping. For¬ 
mal Conversions, Prifltinfl. Images with feel. Merge Multiple 

Images, Owice Dnvers, more. Piac&cai I magma AapticifecirtS bom CW- 
tina Foge Software £j*aertrtring 

Sun Country Software Publishers 

7102 IIfield Road Saurbwesl, Albuquerque, NM 87105 
505-870-2220 505-B73-4443 

Mao Max BB$ 3G5-B77-3354 


SAVE ON LAPTOPS 

Toshiba ■ Sanyo “ Tandem * Sharp * NEC 
Zenith ■ Epson * Leading Edge * Fora 

Tf ■ Panasonic * Everex * Bond we II 

Packard Bell • Ailima * Mitsubishi * ALR 

* We ALSO carry a full line of accessories * 

Computer Options Unlimited 

12 Mtod&n Lana, Bound Brook, NJ 08805 

GALL: (BOO) 424-7678 For info: 908-469-7676 
9-9 M-F 9-5 Sat. 5 days Worldwide sales 

Inquiry 753. 

Inquiry 759. 

INTERNATIONALIZATION 



DEVEL0PERS-G0ING INTERNATIONAL??? 

Prov&n airing external iimton ulillty gels v^ur C source code 
package ready tor international markets. 
Prompts/messages extracted toradiling, ironslation, of 
encrypt ton. Redefined prompts ad as il compiled 

DOS, Unix, Mac. eta 

Com piste Turn-key Translation Service Also Available 
Urntefl Otijed Code Uc»Sfrll4aS5 No Roydie 

Lmito Sourcf Co* Lic*iBa $24995 1ft residents, ado sal® tax 

Network Dynamic^ Inc. 

2225 5 Henry Streel. Su ilo L2 Willi amsttorg, VA £3185, USA 

Phone : (804) 220-8771 FAX: (804) 220- 5741 


IBM CONVERTIBLE 

M EMORY-l 2BK *79 25&K *225 334K 5295 

MODEMS-Standard *75 Enhanced $175 

CRT ADAPTEFt-lor monitors $99 

SERtAUPARALLEL ADAFTEfi-$l20 
MONITORB-Monochrem e $n5 Color $349 

COMPACT Carrying Ca&fl $39 

ENHANCED LCD-lTO BATTERY -$89 

HARD DRIVES-20 Vlog^$495 40 Meg-SS95 

MORE ACCESSORIES AVAILABLE 

COMPUTER BESET 

R O. BOM 461783. Gerlarto, TX 7504S 

Phone (214) 276-8072 BBS & FAX (214) 272-7920 

Inquiry 754. 

Inquiry 760. 

INVENTORY MANAGEMENT 


LAPTOP PERIPHERALS 



dFELLEfi Inventory 

Business inverllQry pKjgrams wtolen m modifiabla dBASE 
source code 

dFELLER inventory $180.00 

Requrres dRASE II or III, PC-DOfflCPM 
dFELLER Plus $200 00 
with History and Purchase Orders 

Requires dBASf 111 or a BASE III Plus (For Stockrooms) 

Feller Associates 

550 CR PPA. Route 3, Ishpenning. Ml 49549 

(906) 486-6034 


LAPTOP POWER ADAPTERS 

AC and DC input 

TOSHIBA INTERNAL CARDS 

Fax/modems: 960W2400bp5. software, acoustic pad 
Modems, exp: 2400 bps, acoustic or sen at port Modem, 
dedicated. 2400 bps (notebooks. T31&32MSX) Serial IO 
canto: RS232. RS422. SCSI, HPIL, barcode 

Contact us for more information: 

PRODUCT R&D Corporation (Calif.) 
805/546-9713 Fax 805/546-9716 

Inquiry 755. 

Inquiry 761. 




































































MARKET RESEARCH 


PRODUCT MANAGEMENT 


SECURITY 


JAPANESE LANGUAGE SYSTEMS FOR SALE 

Purchase direct from Tokyo. Japanese language 
aystemsrtypaaetterateoftware unavailable elsewhere! 
NEC, Toshiba, IBM Japan, Apple Japan, others. Speedy 
quotations and delivery. Service and support contracts 
(or up to 5 years. Fax (or information in English: 
+ &1-3-349IH5510. 

LING JAPAN, LTD. 

■1-10-7 Shlbuya, Shlbuya-ku, Tokyo 150, Japan 
PH: +B1.3-3409-6510 FAX *01-3-3496-7280 


Inquiry 762. 


KeepTtack! of Bug Reports 

New tool gives instem access to information about pending 
bug reporisteuggesfions on (he products you maintain or sup¬ 
port. Eases punning erf new releases. Mo more papo™erk. 
lost reports or burning for customers' example files. Multi¬ 
ple users (devslopmenl, marketing, QA} can independently 
categorize,, prioritize, and rearrange records. 

KaepTrack! $495 (£495 non-US) 

3L Ltd., Peel House, Langston. EH54 SAG, United Kingdom 

Tat 444 506 41 59 59 Fax. +44 506 4T 50 44 


Inquiry 768, 


FIGHT PIRACY! 

Sines 1966, companies woridwlda heue bftsn choosing Ai-Tech 
security product ll you demand Ihs strongest proleclion available, 
why rWl choose one oi tiisss |L prawen leader;" 

* EVERU0CK Copy froteaion 

* EVERTRAK SoflwsrB Security 

■ EVERKEY Hardware "Key'’ SottWk Security 
For IBM end Compefllbtes. 30 day money beck guarantee. Free info 
end demo disk bub table. 

Az-Tech Software, Inc. 

305 Ess* Franklin, Richmond, MO 640B5 

(800) 227-0644 F ., : SSi 


Inquiry 773. 


MEMORY CHIPS 


Call For LOWEST PRICES on Chips! 

DRAWS 

SIMM^iFPS 

04K * 1-12,10 

266K x 5-10,90,70,60 

94K »t 4fl0 

1MEG x 0-10, SO, 70 

256K x MS, 12. 10. 00. TO, 60 

IMEG * 9-10 90.70.60 

x 4-e0 

4M6G x 9-80 

imeg K t-iaaa,7o,6o 

4MEG x 9-BO 

INTEUlCYfllXwT MATH CO 1 * 

PS/a TYP5 SIMMS 

90267-0,10 

Model 30 2S8 

■M387-SX, 16. 50,25, 36 

Model SQ, 66,60, 70.90 

CALL ORAM COMPANY («») jm-oram 

POl Bo. 500127 - S.F-, CA 041S0 • (416) 399-2987 


Inquiry 763. 


PROGRAMMERS TOOLS 


HYPERINTERFACE™ II 

Menu Creator" — An interactive WYSIWYG editor to 
generate a menu-driven user interface tor your software. 
Screen Creator* — An interactive WYSIWYG editor tor 
quick and easy screen design and a screen database 
manager tor your software.. Advanced Library — Ex¬ 
tended capability tor data entry tor your programs. FOR¬ 
TRAN, Pascal, C, BASIC supported. 

Avan pro Gorp- 

RO. Box 969. Pacific Palisades, CA 90272 

(213) 454-3866 


Inquiry 769, 


THE ULTIMATE COPY PROTECTION 

* Completely Menu Driven Quit# Simply 

■ Defeats el! Hardwara/Softwaja Copiers The Best 

* Ho Source Code Changes Wkya To 

* Multiple Layering Protect Your Valuable 

- No Damaged Media Software investment 

* Full Hand Disk a LAN Support 

* Unlimited Metering, FREE Damo Disk 

STOPVJE VT" STOPCORY PLUS’* (8*0)879-2224 

SB I COMPUTER SYSTEMS, INC. (301) 671-1094 

tt1» Heritage Lana. Star Spring, MD 20906 FAX; (Ml) 460-7S4S 
Canadian residents calf: (000) 667-5657 


Inquiry 774. 


MODEM/SECURITY 


WORLD FIRST 

MULTI-FUNCTION MODEM 

All these functions built-in in one unit: 
l DES ENCRVTO: Scramble data to protect Item w*e4app«ig or flegal 
seacJtana selAirt t REMOTE CONTROL (wffl )C10) tou Cfriserid com¬ 
mands to control power of otonptfter or 250 remote location devices 
without special ww1n Q . 1 Twd CHANNELS MULTIPLEXER: works ike 
1 modems in dm. 4. MODEM 2400 Baud. External, Hayes contoahbta 
& MNP5 

Limited time and ipiantity offering. Order nMr wMt supp#y lasts. Prepud 
5245 each. Add m tor K1-D set. Shipping (20. 

HBC P.D 3197. Santa Clflia. CA 95055 1408) 736-4560 


FULL-SCREEN FILE COMPARISON 

Easily s&e the differences between two taxi files. Visual 
Compare displays a lull-screen, scrolling display of a 
composite file consisting of the common lines in one 
color and the differing lines from the two tiles in two 
other colors. $30 tor DOB or OB/2; $45 for both. Free 
postage. CA residents add sales tax, 30-day money-back 
guaranies. Prepay by cheek. Free demo. 

Whitney Software, Inc. 

RQ. Box 4999, Walnut Creek, CA 94596 
(41S) 933-9019 


Cop’s CopyLock II 

The professional software protection with 
TRUE Machine Install. Option Board safe. 
Supports OS/2, Windows and Trace, 

LINK Computer 

lnt r l: +45 31232350 Fax +45 31238446 
US/CAN: 800-344-2545 Fax 408-923-7061 


Inquiry 764. 


OPERATING SYSTEMS 


MULTITASKING MSDOS 

IXOS is an MSDOB extender thal converts functions in 
your program to independent tasks. Written In C and 
MASM. Stop scanning keystrokes, Aj'D and comm com¬ 
pletion. For PUT Industrial control, dataacq,, etc. $100 
inci. source Circle Inquiry # lor free doc. 

Schneider Software Systems 

3430 List Place, #1006 
MINNEAPOLIS, MN 55416 
612-926-7979 


Inquiry 765. 


OS/2 UTILITIES 


OS/2 HFFS Disk Utilities 

Utilities designed lor the 05/2 High Performance 
File System |HPf£) Including HPFS3B6 

Optimize fragmented Hies. Add file comments. 
Recover erased files. Alter (its attributes. 
Alter Ills dates. Customize directory displays. 
Locate files. Long filename and EA support 

GammaTech 

RO BOX 70, Edmond, OK 73083 (4D5) 359-1219 


Inquiry 766. 


PRINTER DIAGNOSTIC 


NEWff PC PRINTER DIAGNOSTIC 

The Jirsl softwara-tiased Printer Diagnostic targeting PC printers. 
PHINTEH-'fecli.nildaii' current tests <*er STS dJIfemil muffed tf flol 
matrix, toser inkjet, thermal & dateywtieel pwitors Tram B of the brgesi 
mamrfadurps. Inclufles parallel & serial interlace tests. Provides * 
Reduced mean lints to diagnose printer problems. ■ Quick identifica¬ 
tion when software (not hardware) is the issue. * Greatly Improved ftrst- 
tlme+x rate. * Rapid primer Installation certification, ir you are 
troubleshooting and repairing printers, you need PRIWTER-Ttoehrilela n. 
OflWR TO WWl szw Plus 5SH and W Safes Ta* where applicable 
Call (415) 456-2200 dr tn (415) 466 2244 
Windsor Technologies, tn&, ttQMD&.Santetot* W9*9(h 


Inquiry 767. 


PUBLIC DOMAIN 


FREE SOFTWARE FOR IBM®tel0ltes 

TRY US! GET 15/5,25" or 6/3.5" Disks full of 
our best selling software-FREE. Greet games, 
programmer's utilities, business, educational, 
and desktop publishing. Pay only $5.00 ship¬ 
ping/handling. Credit cards only. Call Today! 

SMC SOFTWARE LIBRARY 

619-931-8111 


Inquiry 770, 


UNIX SOFTWARE 

GNU, X Windows & Morel 

Search our On-line csfelog of Uni* putrito domain Soil ware 
Uding keywords to find what you want quickly. Place your grefer 
Dri-line, and It ifi Shipped tD you On Sillier Unix 0* DOS 
media—no costly downloading lime. Jus! $2/MB For tapes 
($75 minimum order) or $7.5QiMB tor Hopples ($50 minimumi). 

SOFTPUB™ (818) 784-2070 

(300, 1200, 2400 baud) 8 bits; 1 step bit; no parity) 


Inquiry 771. 


FREE CATALOG 

FOR IBM PD AND SHAREWARE 

SELECTED PROGRAMS 

latest versions 

Low os $1,50 

SOFTSHOPPE, INC. 

TEL: 300-829-2378 * 313-761-7338 
FAX: 313-761-7639 

RQ. Bex 3678, ANN ARBOR, Ml 48106 


Inquiry 772, 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 8 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. PARALLEL or SERIAL port-transparent 
security device. Complemented by economies) KEY- 
LQK" and multltoalured CQMPU-LOCK* including 
countdown, timeout, data encryption, and muMproduct 
protection. (Dos/lJnix/Mac). Also, access control. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 80122 

(3G3) 770-1917 


Inquiry 775. 


HANDS OFF THE BOARD® 

1/2 SIZE SECURITY BOARD 

Stop Itoppy boot — Require password to boot PC 
Real-time disk encrypt — prevent boot sector virus 
Prevent DOS FORMAPFDISK and low-level formats 
Set hard disk READ ONLY or turn ONjOFF 
Turn rloppiBs, printers and COM ports ON/OFF 
IBM XT, AT Bus — DOS V3.0+ — $149.95 + J50Q 57H 

SYSTEMS CONSULTING INC. 

PQ BOX 111808, Pittsburgh, FA ISMS 

_ (412) 781-5280 


Inquiry 776. 


SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 

* GENERAL LEDGER 

* PURCH ORDflNVNTDRY 

• ORDER ENTRY 

* ACCOUNTS RECVABLE 

* JOB COSTING 

*J0S ESTIMATING 

• BILL OF MAILS 

* SALES ANALYSIS 

* PAYROLL 

* ACCOUNTS FWABLE 

$89 ea. 

+ saw 

dATAMAR SYSTEMS Cmd. Card-Cheek-COO 

8506 Miramar Piace 

San Diego, CA 92121 

{619) 452-0044 


Inquiry 777. 
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THE BUYER’S MART 


SOFTWARE/ACCOUNTING 


Network Multi User 

Integrated Accounting Systems Complete office 
management for non accountants. Behaves in Win¬ 
dows Easy install, easy setup, easy use. Applications 
for homes, professionals, retailers and manufacturing 
firms. Starting from £149 + £50 each workstation. Call 
for orders, demos or brochures. 

IDEA Computers, Inc. (since loaaj 

300 Jackson Sliest, Richmond, IX 17469 
(713) 342-5846 


Inquiry 778. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much morel Designed for 
the PS/2* , PC. XT, AT or compatibles. 

PC's from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Rd., Fax: 206/776-7210 

Woodway, WA 98020 USA: BOO/356-0203 


SOFTWARE CONTRACTS 

Worried about contracts or handling rights in 
software? The two volume loose leaf Software 
Legal Book text and forms can help—from 
employee agreements through VAR distribu¬ 
tion. $170 

For brochure use reply card or call, 

Shafer Books 914-271-6919 


inquiry 779. 


SOFTWARE/CHEMISTRY 


Software For Chemists 

* PERIODIC PLUS' 11 chemical database reference 

* Chemlcal/Tbermo properties of 105 elements 

* 2D, 3D color graphics, Structures, History 

* Organic Spectroscopic Data, Conversion Tables 

* Environmental 4 more. Dos, 3D day Guar $99.95 

SPECTRAL INTELLIGENCE CORPORATION 

36 E. SwedeaJond Road, MaSvsfn, PA 19355 

218-689-1349 FAX 215-689-1630 


Inquiry 780. 


SOFTWARE/GRAPHICS 


The Ultimate CAD/CAM Engine 

TurboOeometry Library 3.0, The most complete tool box ot 
SO £ 3D routines available today? Over 300 routines. Sur¬ 
facing, Solids, Hidden line. Wymas, Areas, Trenaforms, 
Perspectives, Dedgmp. Clipping, Ikng&nifi & rti&re. 30 day 
§iiar.. $199.95 wfcourCe S&H InCk Foreign $22500. MS/PC 
DOS 2 B+. Turbo Pascal, TUrbd C, MSG, MIX C, ZCrtad C+ +. 
VISA/MG, Pa Chk, USA funds only. 

Disk Software, Inc. 

2116 E. Arapaho Rd„ 4407. Richardson, TX 75001 
(214) 423-7286, (BO0> 635.7708, FAX (214) 423-7288 


Inquiry 783, 


RAINDROP™ 

FAST compact PflScm Utility lor end users AMD 
developers. Hardcopy as last as 10 secs.. Average binary 
size - 6 kbyte. 14 video graphic standards. Scale, relate, 
colorize and more. CALL' Inom user-wntlen programs. 
Complete 9- & 24-pin dot-malrix, inkjet, and lasarjal 
library $44,95+43 a/h. 

ECLECTIC SYSTEMS 

8108 St. David Cl.. Springfield. VA Z2153 

(703) 440-0064 Fax (703) 455-8965 


Inquiry 784. 


PEN PLOTTER EMULATOR 

FPL0T turns your printer into an HP pen plotter. Fast 
hi^es output, no jagged lines. Vary line width, color. 
Screen prwiew with zoom and pan. Stand-alone, 
background, and device driver modes. Works with most 
CAD and graphics programs. Supports most printers. 
New version 3, $n9+$3 S&H. 30 day money back 
ViSA/MC/Check/MQ. 

FPLOT Corporation 

24-16 Sleinway 31., Suite 605, Astoria, NY 11103 

718-545-3505 


Inquiry 785, 


WhichGraph? 

WhichGraph'’ crowd&s expen advice and guidance on selec¬ 
tion and style of business or statistical graphs 8 maps. 
Features: consult A browse modes: hypertext descriptions 
of lochnrqdds, definitions of terms, and online example 
y apha: puli town menus, defatted report. $14995+s/h (VISA, 
MC, AMX. PO#. Check) 

Idea Works Inc. 

607 Jeckson Columbia, MO 65203 

1-800-537 4868 FAX 1-314-875-5812 

Outside USAi 1-314-075-5627 


Inquiry 786, 


SOFTWARE/GRAPHICS 


FORTRAN GRAPHICS 

GRAFMATIG - FORTRAN callable graphics Library lor 
creating 2-D and 3-0 graphics, oontour plots and solid 
models. PRINTMATIC and PLQTMATIC provide high 
resolution FORTRAN callable printer and plotter drivers 
for your graphics. NO ROYALTIES. $249.95 ea, 
Supports MidrosaftfLahey/RM FORTRAN compilers. 

Jewell Technologies, Inc, 

130 Nickerson Si.. Suite 105, Seattle, WA 9B1G9 

1 (500) 284-2574 


Inquiry 789. 


SOFTWARE/LANGUAGES 


IntegrAda 

Standard Air Fiorce PC Ada Compilers 5 en¬ 
viron merits for MS-DOS and UNIX, Integrated 
programming systems include validated Ada 
compilers, language sensitive editors, com¬ 
plete libraries and other Ada programming 
tools, FREE demo. 

AETECH, Inc . From $495 

330 Stevens Am, Ste 212 Solana Beach, CA 92075 

(619) 755-1277 Fax: (619) 755-7540 


Inquiry 790. 


DRUMA FORTH-83 

Break th* 84K baniar WlthDUl tBUdbplU penalty. 
Povnrful, attractively priced. '83 Standard. 

* iMb+ automated memory management 

* Full OS interface,, extensive Utilities 

* On-lino documental ion. ASCIl/btock files 

* Other products: windows, modutes, prolifer 
- IBM PGOCIW Including 386 ogenpatibiee 

FREE learntetlllty disks with pure hue 

DRUMA INC. 

6446 Hwy 290 East E10& Austin, TX 76723 
Orders: 512-323-5411 Fax: 512-323-0403 


Inquiry 791. 



Inquiry 792. 


SOFTWARE/ENGINEERING 


Analog Circuit Simulation 


* PC and Macintosh CAE 

* Schematic Entry 


JMusotl has a complete srmula- 
iion system including everything 
from schematic entry through 
SPICE Simulator Spk;e simulation using extend¬ 

ed memory lo interactiw wave- 


* Monte Carlo Analysis ^ JsSPQii ^ CTmpJ ^ ^ 

* Plotting/Graphics Output tem sells for Just $315 

Sntusoft 

Ca to FREE Demo P.0. 00* 710, 53h Rtfra, CA *17336710 
nd iiHmaialinn 111 (213) 833-071Q FAX (213) 633-9656 


GOBS 

GRAPHICAL OBJECTS USER INTERFACE TOOLKIT 

Small, power-packed GLB booikil library ■supports’ * mmeatte, lesueabtewln- 
flows * dialog hoes, • etmertonal RAM. [MS, XMS(k disi tach iip memories 
■*dnsp-clo*^ S pop-L4Fjnqrtus»sc-terttebte lists* btflw&Xai menus Coe 
lains an Unctn* f OHMS DE5lGNFfl ! , ‘ "COW £0fIDFT 5 manuals. Wr 
-sons avgdacfle for Iwim Pascal 6 CL txbo C ZJD S Bcrtand C++ ZJJh&ikhxI 
for BGI or MFJWIMHW grimes lilnnes. 

MOW ONLY 8145,00 

|Sp«=fll OflB i — Source cade let Form* Ckmqr»r.r»con Carter 125 Ml 

IS1 - Identification Solutions Inc. 

1-Mfr66^27WHUS) 1-613-221-2708 <&MW Fix; 1-613-22B-27B2 


MATH EDITING for the pc 

-’"®l +{LL^( 

1 Va±0Uf 1 


* Ws/hfcrff constructs math ffcruafj'ons to be Inserted into 
WfrdPBrfBct. Wbrd, WordStar, and Others. 


* WYSIWYG interface—no codes need to be learned. 

* MathEdd—SISS 


K-TALK 


30 Met Ftol Awmun, Suns 
CaLrrnfcun, Ohio *38flT 

(614) 294-3535 


100 


Inquiry 781. 


Inquiry 787. 


Inquiry 793. 


Interactive Design/Simulation 

Analog Circuit Simulation 

EGA-2 Electronic Circuit Analysis offers the heat Monte Carte 
and Wforet-Case analyses with all of this and MORE included: 

* AC, DC, Transient * Full Nonlinear Simulator 

Fourier, Temperature * On Line. Reel Time 

* Sirw, Pulse. PWL, SFFM, Graphics 

and Exponential * MuHipte Plots 

Generators * FREE Demo 

Tatum Labs, Inc. 

3817 Research! Park Dr., B-1, Ann Arbor, Ml 40103 
_ (313) 863-8810 _ 

Inquiry 782. 
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GRAPHICS PRINTER SUPPORT 

AT LAST! Use (he PrtSc key to make quality scaled 
B&W or color reproductions of your display on any dot 
matrix, laser, or inkjet printer (Inc), Postscript) In up to 
64 shades of gray or 256 colors. GRAFPLUS atso 
creates PCX & TIFF film. Supports Windows 3.0 or 
DOS application graphics - EGA, VGA. Super VGA. 
Hercules screens (Jnkable/OEM versions avaifable. 

Jewell Technologies, Inc. 

130 Nickerson St., Suite 106. Seattle. WA 96109 

1 (BOO) 284*2574 (206) 2B5-6BG0 


Inquiry 788. 


MATHEMATICIANS—ENGINEERS 

Have you ever seen functions of a complex 
variable? Wbuld you like to really understand 
differentia] operators like div, grad and curl? How 
about a peek into the fourth dimension? Call or 
write for Information on our latest PC and Macin¬ 
tosh software. 

Lascaux Graphics 

4948 East Glenn. Tucson. AZ 65712 

_ 1-600-338-0993 __ 

inquiry 794, 


























































SOFTWARE/PACKAGING 


SOFTWARE/SORT 


UPS 


SAVE SAVE SAVE SAVE 

LET’S TALK LABELS 

We do disk labels [5V* n & Vb”) 

■ Setter * Faster - Cheaper - 
Because we specialize in disk labels. . Lets Talk 
Wa also have Tyvefc Sleeves 
Mailers * Binders * Vinyl Pages 
We are a Complete software packaging service. 
Free Catalog 

Hice & Associates 

8586 M entice I la Dr., West Chester, OH 45069 

513-777-8586 


Inquiry 795, 


SOFTWARE/SCIENTIFIC 


FREE CATALOG 

A great selection of scientific software products 
for plotting, non-linear curve fitting, chemical egui- 
librlum, simulation, statistics, symbolic algebra, 
and more. Prices range from £150-SI DOG. Call: 

1-800-942-MATH 

MicroMath, Salt Lake City, UT 84121-0550 


Inquiry 796. 


VTgX: Scientific Desktop Publishing 

* Equations • Tables • Graphics * Scalable 
Fonts • Supports most printers * WYSIWYG 
previewer • Foreign Languages • Special 
Symbols • Font Effects * Indices * Orly $299 
“T^X of Tomorrow* '—NoticesofAMS, March 1991. 

MicroPress, Inc. 

68-30 Harrow Street, Forest Hills, MY 
Tsl (718) 575-1810 Fax (718) 575-5038 


Inquiry 797. 


Real-Time Graphics & Measurement/Ccntrol Tools 
TurboC, Microsoft C, Turbo Pascal 

Sand tor dala&tiBets on our NEW Fteal-Ti nne G raphics and Measure- 
mafili'Cai’rtrc* Inals *qr Tbitc C/C *■ +. Wllerowtt C and turbo Fiscal 
Process Control 0airgrapft9 Thermecoupte LlnesriiatiOri 

fW Smiling Graphs Polynomial Curve Pitting 

Real-Time Meters PlD Central 

Annunciator Panels 32,7160 point FFT'fc 

Raal-Tima Mouse Support 19.2KB RS-232 Communications 

Quinn-Curtis 

21 Highland Circle, Needham, MA 02194 USA 

Tel. (017) 449-0155 Fax (017) 449-0109 


Inquiry 798. 


HFSPEED DATA ACQUISITION 
FOR WINDOWS 3.0 

DRIVERLINX 

* Real-time, multitasking, multiuser DLL device driver 

* Language - and hardware-!ndependent data-aoq, 
interface to all OEM supported hardware 

* Includes C source to a digital oscilloscope application 

SCIENTIFIC SOFTWARE TOOLS, INC. 

30 E, SWEDESFOHD RD., MALVERN, PA 19355 
(215) 869-1354 


Inquify 799. 


SOFTWARE/SECURtTY 


HYPER-LOCK 

If you search lor a powerful copy protection system, 
you also can have privileges el HYPER-LOCK. 

* Protects an standard diskettes ■ Rtf terd disk support 
* LAN support * No source code requited - Cannot be CQfWd Uy 
any means • AndrtJr password protection - Suh-pragrates jKOtec- 
tion techniques * Cost emotive * Ffi£E demo #sk 

GUVEN COMPUTER LTD. 

TaFimyeri sk. 7*3 Macka/lstanduF TURKEY 
(90) 1-130 10 07 Fax: (90) 1-160 36 48 


Inquiry 800. 


OPT-TECH SORT/MERGE 

Extremely fast SorVMerge/Select utility Run as an MS- 
DOS command or CALL as a subroutine Supports most 
languages and trie types including Binevs and rfBASE 
Unlimited file sizes, multiple keys and much more! MS' 
DOS $149, OS/2, XENIX. UNIK *249, 

(702) 588-3737 

Opt-Tech Data Processing 

PO. Sox 078 — Zephyr Gove, NV 0944 & 


Inquiry 801. 


SOFTWARE/TRANSLATORS 


F0mrHAN77-to-S1ructured C TRANSLATOR 

FORTRAN PROGRAMMER S ASSISTANT |i corwerte 
spaghetti FORTRAN Into near, maintainable C C&cte- Pen- 
time library source arte C tool set included. This re¬ 
engineering package makes your conversions a snap and 
significantly reduces your conversion costs and future 
maintenance costs II Plus can upgrade your old FORTRAN 
to structured FGFTTHAN. \torsion for C + + also available Easy 
to use. At low prices. Go Assistant I lflIPlua Save tame & effort. 
Please call, or write for more information. 

MICROTOOLS 

Bom 2745-S Santa Oaf a. CA 950S5 U.S.A. 

(460) £96-3478 Fax (409) £43-7688 


Inquiry 802. 


SOFTWARE/VOICE/FAX 


MULTI-VOICE® TOOLS 

MuHtVbiDB Tbqfe is 9 complete develppmgnl Toolkit far Pascal 
or ''C"' to access ah the features tor most speech processing 
boards available today. It helps you Mila MilLTMJNE VOICE 
APPLICATION systems in minutes. A number ol programmum 
examples are provided, All programs and libraries are dertlvewa 
with source code. 

Dialogic. Rheigrei, Pika, VEX: *599 Wstfwn [Single Line): *99. 
ALSO AAILABlE. FAX Programmed Todkrl($1B9). Based tin CAS 
specifications VisafMC accepted, 

ITI Logiclel 

4£63Crlstophe-Colornb, Montreal, Quebec. Can. H2J 3G2 

TEL (514) 597-1692 _ FAX (514) 526-2362 



Inquiry 803. 


TRANSLATION 


Tradoc translates and local lues your software 
and hardware documentation into the 
following languages: 

+ French + Russian 

+ Spanish + Arabic 

+ German + Italian. . 

Turnkey service: Desktop Publishing, typesetting 
and printing of your brochures and manuals. 
205 Gibson Rd., Annapolis, MO 21401 
(301) 267-8655 

Inquiry 804. 


UNINTERRUPTIBLE POWER 


HOW TO PROTECT YOUR COMPUTER 

And Make It Last Longer 

FREE moitey-stedng literature telle yen how id protect your 
computer and make It last longer with an uninterruptible 
power Supply. 5Q0VA through 1BK.VA models from this world's 
tergesi manufacturer of eingle-phase UPS, 

Best Power Technology, Inc. 

PD, Box 266. Necedah, Wt 54646 
Toll-Free- (900) 356-5794, Ext. 2143 

Televhorw: 565-72U0, Bet. 2143 


Inquiry 805, 


TAKE THE BYTE OUT OF 
POWER LINE DISTURBANCES. 

■ Power protection for your 
PC or Network, 

■ Risk FREE Offer 

Call for FREE UPS Selection Guide 

SOLA 

1717 Basse Rd.. Elk Grtiw? Village* H 60007 

Phone: 1-800-THY-SOLA 


Inquiry 806. 



inquiry 807, 


COPY AT TO PC—BRIDGE-iT 3.5 

"CPtfOSPC" REUABLT writes 360KB Iteppas on U H8 drives, swing i 
ekk tor a second hard disk or tape back-i® Ortfy 57900 + SiH 
■flflIOGE-IT 35" is a DEVICE DRIVETt Suppartaig 3'Jfc" 72WBf1,44MB 
drives ter PCWW witwut upgrading DQSfflIOS Only |4M0 * Sftf 
0HIDGE4T BUNDLED WITH IMTEftMAL 1.44MB DRIVE AT 
S13MW + SflH Vl&VWOOOD UPS fo« 

MICROBRIDGE COMPUTERS 

65S Sky Way Suita 230, San Cartas. CA 94070 

1-415-5B3-B777(CA1 1-115-593-7675 (FAX) 

1-416-626-0320 (CANADA) 1-6&0-5Z3-&777 

0909-260-168 (UK) 0474577312 £FRG| 


Inquiry 808. 


RAM CRAM 
BE DAMN 

S86/4&6 tisflts can triple your systems' performance and 
free up convenlional memory at the same time. 

PC-Kwlk® Power Pak 

Phone: (503) &U-5C44 

Multi soft Corporation FAX w 

16100 S.W- Koll Parkway (BOO) 950-5645 

flexion, Ofl 97006 for a recorded message 

_ avalabte 24 hours per day. 

Inquiry 809. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company] 
Call Joseph Made for more information 

603-924-2656 

OT 

Fax: 603^924-2683 


Inquiry 810. 


DOS-SHELL GENERATOR 

Create a customized, "poinl-and-click 1 ' Interface 
that hides in (ess than 9K. A Norton Commander 
work-alike example is provided, ML'Shell package 
includes Forth-like script language, editor & 
debugger. 

TO ORDER 

$100 800*542*0938 

OPENetwork, 215 Berkety Place, Brooklyn, NY 11217 

VOICE' 718*398*3838 BBS: 718*638*2239 


Inquiry 811. 
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UTILITIES 


Recover deleted files fast! 

Disk Explorer jkjw includes automatic file recovery, ttou 
type in the deleted Tile’s name, Disk Explcxer finds and 
restores it Disk Explorer also shows what's really on disk, 
view, change or create formats, change a file's status, 
change data in any sector MS-DOS $75 U.S. Check/ 
Credit card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI. 

Toronto, Ontario, Canada M4Y 1S2 

{416) 961-6243 


COPYWRITE 


GopyWrite 
Removes 
Copy Protection 
No more diskettes, 
manuals or 


US $75 


10OP's of products copied, 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI, Depl 8. 
Toronto, Ontario, Canada M4Y 1S2 
(416) 961'8243 Fax (416) 961 6448 


Why You Want BATCOM! 

BATCOM is a batoh file compiler lhal transforms your 
.bat files to axe files to make them taster. BATOOM 
extends DOS with many new commands so you can read 
keyboard input, use subroutines, and much more. In addition, 
BATCOM protects your source code No royalties’ Onty $5995 
Order today! 

Wenham Software Company 

5 Budey St,, Wenham, MA 01964 
(606) 774-7036 


Inquiry 812; 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs In print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable Inquiries tor your company] 
CatI Joseph Mabe for more information 

603-924-2656 

or 

Fax: 603-924-2683 


Inquiry 813. 


WORD PROCESSING 


Replace Proofreading 

Key, edit or proof any ftJe on your PC with WordProofer'”. 
then import to your application Weir two-pass proofing 
is taster, more accurate Ifian proofreading or document 
comparators. Single £296. Mulllcofv discounts. Network 
version. 

Computer Keyes 6001356-0203 

21929 Makah Ftd. 206/7766443 

Woodway, m 98020 Fax’ 206/7767210 


FARSI / GREEK / ARABIC / RUSSIAN 

Hflhreiv, all European, Scandinavian, plus Esther Hindi. Pun- 
(SbL Bengali, GujaralL, Ifcmil, Thai, Komer, V3d. Or tRA- FuJf- 
l&atured multi-language word processor supports on-screen 
foreign charaLleni and NLD printing with no hardware modrfi ca¬ 
tions. Includes Font Editor $365 ddl matrix; $i5Q addl lor laser; 
$19 rsamo. S/H in US. incl'd. Req. PC 640K. graphics. 30-day 
Guarantee- MCAflSAJAMEX 

GAMMA PRODUCTIONS, INC. 

710 Wilshire Bfod., Suite 609, Santa Monica. CA 90401 
213/394-8622 Tlx: 6106006273 Gemma Pro SNM 



into action 


Harold W McGraw, Jr 
Chairman, 
McGraw-Hill f Inc, 


I’m a volunteer supporter of the International Executive 
Service Corps, a not-for-profit organization with a vital 
mission: 

We send retired U.S. managers overseas to help busi¬ 
nesses in developing countries, which often respond by 
increasing their imports of U.S. goods. In fact, develop¬ 
ing countries consume about 40 percent of U.S. exports. 

As an I ESC volunteer, you would not get a salary. But 
you would get expenses for you and your spouse, plus 
a world of personal satisfaction. 

IESC leads the field in this kind of work. We’ve done over 
9,000 projects in 81 countries. We could have a project 
that’s just right for you. To find out, send this coupon to: 
Harold W. McGraw, Chairman, McGraw-Hill, Inc., RO. 
Box 10005, Stamford, CT 06904-2005. 



International 
Executive 
Service Corps 

Ws not just doing good, 
ft's doing good business. 



Dear Mr. McGraw: Tell me more about 
becoming an IESC volunteer. I am a re¬ 
cently retired manager or technician—or 
am about to retire—from a U.S. com¬ 
pany. I’m free to accept an overseas as¬ 
signment, I understand that volunteers 
receive expenses for themselves and 
their spouses, but no salary. 

Name_ 

Address_ 

City ____ State _Zip __ 


I_ 


_I 


Inquiry 814. 
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Circle 65 an Inquiry Card. 


THE FASTEST 80486 & 80386/40 MHz 
15 Mips, FASTER THAN EVEREX STEP & ALR 



15 Mlpst 1695 Qly 1 


NEW BABY SIZE 


MODEL 

CACHE 

MIPS 

OK 

4M 

4S6/33 

64K 

16.2 

1595 

1736 

486/25 

64K 

11.4 

t29S 

1495 

366/40 

64K 

9,8 

795 

995 

306/33 

64K 

8.3 

005 

895 

306/25 

64K 

6.2 

5S5 

795 


"256K Cache Available 

| SUPER TOWER 

\mM 



$335 

Qly. 5 


* 5 Half Ht Drive Bay 

■ 2 Full HI. Drive Bay 

* 260 wan ijURwef Supply 

■ Dual Fans 

* Double Security Lock 

■ Wheels / Caster 

■ From Display Panel 

* Excellence For UNIX & NOVELL Server 

■ UPS Optional 


FEATURES 

* 64/256K Write Back Cache 

■ Buns! Mode Design 

* Shadow Ram on Video & Bios 

■ 64 MB 32 Bit Memory Expansion 

* Baby size with Eight Expansion Slot 

* Unix, OS/2 A Novell 109% Compatible 

* One Year Full Warranty 

* Made In USA _ 

Complete Desktop System with 
1.2 MB Floppy, HD/Floppy Controller, 
101 Keyboard and 4MB Memory 


MODEL 

BASE 

MONO 

VGA 

486/33 

2195 

2370 

2645 

486/25 

1395 

2070 

£345 

386/40 

1395 

1570 

1845 

386/33 

1295 

147b 

1745 

386/25 

1195 

1370 

1045 


'FCC, UL 6 CSA Apptmai 
* Tower Add $200 & Hard Disk Available 


MONITOR 


VGA.315.00 

MULTISCAN.415.00 

SUPER VGA . . 34500 


UNIVERSAL 312-514 KIT 


FLOPPY , .5.00 

HARD DISK.5,00 


INTEL MATH-CG 


50307-20.345.00 

90307-25. 43500 

50307-33.540.00 


DRAM 


4M x 9 - 80 . 300.00 

1MX9-A0 59.00 

1MX9-7D.69.00 


HARD DISK 


MAXTOR IDE 40MB.263.00 

TOSHIBA IDE 100MB 48600 

MAXTOR IDE 200MB . 869.00 


TECHNOLOGY POWER ENT JNC. 


47273 Fremont Blvd., Fremont, CA 94539 
Tel: 415*623-3815 Fm 415-623-3540 



9,600-38,400 bps 
MODEM...$169 


NOW you can afford a SPEEDMODEM. The CHAMP »■ has a raw 
speed of 300 - 9600 bps and 4:1 data compression for throughput 
up to 38,400 bps. Dynamic Impedance Stabilization** provides 
robust performance on noisy telephone circuits. The COMBO n 
adds 9600 bps send/receive, full-featured FAX with VOICE MAIL 
upgrade.„total communications capability-only $279. Both come 
with a 30’day money back guarantee, 5-year warranty and made in 
USA. BYTE magazine said our 2400bps modem was M a real 
dear*...well we've done it againI See for yourself... * 3 / 89 p_i 02 

408732-4500 CALL NOW 800 228 6648 Fax408732-457G 


VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES 



FOR PRODUCTIVITY, PRESENTATIONS. SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING. EDUCATION. MORE... 
SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 
allows you to create custom sound applications Variable sample rate (to 20 KHz) and 
compression levels. A four-voice music synthesizer is included also I 
VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voice commands in RAM at once-more from disk. 
HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controJs, external speaker and headphone jacks. Enclosure mede of sturdy vinyl-dad 
steel. Attaches to parallel printer port without affecting normal printer operation (U-S. 
Patent 4,512,547). Headset microphone, printer cable, 9 volt AC adapter (110 volt 
UUCSA fisted), and comprehensive user manual inducted. 


QUALITY THROUGHOUT, MADE IN USA. ONLY $219 95 


ORDER HOTLINE: (503) 342-1271 MorvFri, B AM to 5 PM PST 

Visa/MasterCard, company checks, money orders, CODs (with pnor approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add $5 shipping charge for delivery fn USA and Canada. Foreign 
Inquiries contact Co vox for C&F/CIF quotes. OEM configurations available. 

SO DA V MONEY BACK GUARANTEE tF NOT COMPLETE/. YSAT/SF/m 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

COVOX INC. TEL (503) 342 1271 

675 Conger Street FAX (503) 342-1253 

Eugene, Oregon 97402 BBS (503) 342-4135 



ANNOUNCING: 

AN ADVANCE IN 9-TRACK OF 
VERY SMALL PROPORTIONS. 



Overfand Data s 003210, the smallest autoloading 9-track tape drive In the world, 


While everyone else is downsizing and simplifying 
computers and peripherals, 9-track tape drive manufacturers 
have somehow managed to buck this trend with drives that 
are huge and heavy or awkwardly manual loading. 

Too bad for them. Introducing the OD3210, designed 
and built by Overland Data to bring 9-track into the modern 
office. It’s incredibly compact. Portable. Whisper quiet. 

Uses only 45 watts. And is extremely reliable. No other 
drive has fewer moving parts. Best of all, it's surprisingly 
affordable. 

The OD3210 comes with a two year warranty, expert 
toll-free support, and the ODI Special Service Program. 

So call us. And find out why some of the best advances 
are the smallest ones. See us al PC Expo> booth #um 

1-800-PC9-TRAK 

8B overland mm 

San Diego, CA 


Circle 76 on Inquiry Cord (RESELLERS: 77). 


Circle 212 on Inquiry Card. 
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Circle 31 on Inquiry Cord (RESELLERS: 32). 


Circle 31 3 on Inquiry Cord. 


DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 



Workstations 

External SCSI Drives 

286/386/486, Macintosh, Silicon Graphics, Sun, 
IBM RS6000,VAX, NeXT.... 


Half Shell size 1.4 , 'x5.5 ,, x7.5" weight 2.5 lb 
Hard Drives 20MB to 120MB 
Hermit Crab size 2.8"x5.5 M x7.5" weight 4 lb 
with additional shock mount 
Hard Drives 20MB to 120MB 
A-Hive Jr size 2.2"x7.r , x7.1" weight 6 lb 
Hard Drives 20MB to 400MB 
Tape Drives 50MB to 600MB 
Floppy Drives 720K to 3MB 
A-Hive size 4.3"x9.6' , x9.9 ,, weight 11 lb 


Hard Drives 20MB to 1GB 
Cartridge Drive 44MB 
Tape Drives 50MB to 1.3GB 



Protect Your Copies of EVTE 


NEW FREE 272 PAGE DATA ACQUISITION 
& CONTROL HANDBOOK FOR IBM PC/XT/ 
AT, PS/2 AND COMPATIBLE COMPUTERS 



A/D BOARDS 
SIGNAL CONDITIONING 
COMMUNICATION 
INDUSTRIAL CONTROL 
PC INSTRUMENTS 
SCIENTIFIC SOFTWARE 


■sm mxr m tow mi m pagi misAsm 

04M AtQlttSiWN I COHTtOt HASDBOOK 


KEITH LEY 


METRABYTE 


MO Myles Standish B|vd, F Taunton, MA 02780 
(508) SSO'3000 TLX: 503989 FAX: (508) 880-0179 


Circle 315 on Inquiry Cord* 






MOW AVAILABLE: Custom-designed library files or 
binders in elegant blue simulated leather stamped in 
gold leaf. 


Binders—Holds 
6 issues, opens 
flat for easy 
reading. 

$9.95 each, two 
for $18.95, or 
four for $35.95. 




Order Now! 


Mail id: Jesse Jones Industries, 

Dept. HY, 499 East Erie Aw M 
Philadelphia, PA 19LH 

Please send_files,_ 

hinders for BYTE magazine. 

Enclosed is S_ _ _ 

Add Si per file/binder for postage and 
handling. Outside US.A. add S2J0 per 
file/binder (US. funds only please). 
Charge my: (minimum SIS} 

V isa__MasterCard 

_Diners Club 

Card |__ 

Exp. Dane ___ 

Signature___ 


CALL TOLL FREE (24 hours): 
1-800-825-6690 


Mane: 


Address:___„ 

(No Pcs Ofticr Roc 

City: _ 

Stale:,_Zip:,_ 

Sinsiacnoj jumriKiI ftawbk in ,3 nadaro add ulc m 

Alta* 5-6. imlu ddiwrr in dir US 


EVTE m 
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PS/2 model 55SX-60 meg. 

.2595 

PS/2 model 70-60 meg. 

.3195 

PS/2 mode! 65SX-60 meg. 

.3325 

PS/2 model 70-A21. 

.4725 

PS/2 model 95-320 meg. 

14950 

*** Monitor Extra *** 




camPAa 


DeskPro Models 

286E-40/120 meg.1775/1895 

386S-20 MHz 120 meg.2375 

386/20E-120 meg.2795 

386/25E-120 meg.4085 

386/33L-320 meg.7885 

*Call for other models - Monitor Extra * 


International Orders 

We Honor Manufacturer's 
Warranties 

Call for details 


=SVEREX- 

Everex System I CALL 

Everex Step 386SX-2 meg 
40 meg VGA card and monitor 

Everex System II CALL 

Everex Step 386/33-4 meg 
150 meg VGA card and monitor 

* Call for models & configurations * 


H N 0 V E L L SPECIALS 

Ver. 2.2 - 5 user...599 

Ver. 2.2 - 50 user.2345 

Ver. 3.11-20 user.2345 

Ver. 3.11-100 user.4685 

Ver. 3.11 -250 user. 8375 


LAPTOP 


Texas Instruments TM2000.1995 

Texas Instruments TM3000.2995 

AST Exec. 386SX/20-40 meg.2975 

Compaq LTE/286-40 meg.2750 

Compaq LTE/386-60 meg.4995 

Sharp 6220-20 meg.1995 

CALL FOR OTHER BRANDS 

LAPTOP MEMORY 

2 meg Toshiba 3100SX....160 

2 meg Toshiba 5200 ..165 

2 meg Toshiba 3200SX.165 

1 meg Compaq SLT/LTE.180 


AGI COMPUTER 

AG I 386SX-1 meg 1595 

40 meg VGA card and monitor 
CALL FOR OTHER MODELS 



Bravo 386SX-40 meg.1625 

Bravo 386SX-120 meg.1895 

Premium 386/25-120 meg.3595 

Premium 386/33-200 meg.4345 

Bravo 486/25-120 meg.3575 

Premium 486/33-200 meg.6450 

All AST Systems have VGA Card 
and two megs memory - monitor extra 
Call for other models 


DISKS 

DYSAN 5.25 HD/3.5 HD.13/26 

MAXELL 5.25 HD/3.5 HD.12/25 

Minimum 10 box order 


WE STOCK 
Toshiba 
AST 


CITIZEN 
OKI DATA 
EPSON 


HITACHI 

TALLGRASS 

ARCHIVE 


HARD DISKS 

CONNER 

CP3044 40 meg.260 

CP3104 100 meg.425 

CP30104 120 meg....475 
CP3204F 220 meg ...775 

MAXTOR 

XT8760E 676 meg..1895 
XT8760S 676 meg .2150 

Call for Optical and 
W.O.R.M. Drives 

Call for other brands 


SOFTWARE SPECIAL 

dBase IV. 

.455 

WordPerfect 5.1 ... 

.260 

Aldus Pagemaker.. 

.495 

Ventura Publisher. 

.525 

Clipper. 

...535 

WordStar 6.0. 

.190 

EasyExtra. 

.40 


PACIFIC 


DATAPRODUCTS 


P. Page II. 

345 

P. Page IIP. 

355 

P.1-2-4 Mem II .... 

140 

P. One Meg IIP. 

...145 

P. 25 in One. 

250 

P. Headlines . 

.245 



HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


NOVELL 

Authorized 

Dealer 


LAN BOARDS 


8 bit Arcnet. 

110 

16 bit Arcnet ... 

220 

8 bit Ethernet. 

190 

16 bit Ethernet . 

275 

8 port Active Hub. 

325 

Token Ring Card. 

399 

Tokenhub 4-port. 

355 

Call for other 


LAN Accessories 



SPECIALS 

HP Scan Jet. 

.1425 

Hp Paint Jet. 

965 

Lotus Ver. 3.1 .... 

.365 

Kodak150P . 

345 

Canon BJ 10. 

...345 

Intel Satisfaxtion. 

.. .425 

Okidata 391. 

615 

Epson LQ 1050 .. 

.625 

HP-7475 Plotter. 

.1495 

IBM Token-Ring. 

...655 

Panasonic 1124.. 

.299 

Intel 80387-33 ... 

.565 


LASER PRINTERS 

HP Laser MID . 

2550 

HP Laser 3P. 

1025 

HP Laser III. 

.1575 

Panasonic 4450 .. 

...1395 

NEC 2 Model 90... 

...1695 

NEC 2 Model 290 

2675 

Tl PS17 . 

...1595 


MODEMS 

Everex 2400 Int/Mnp.179 

Hayes 2400B .315 

Hayes 9600B .875 

USRobotics Hst/Dual ...1150 

More in stock.Call 


Corporate Accounts 
Welcome 

Call for Volume 
Discounts 

Consultants Call 
for Pricing 

Exports 

Available 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

22107 Roscoe Blvd., Canoga Park, CA 91304 • 1/2 Block west of Topanga 

Hours: Monday - Friday 9 -6 Saturday 10 - 6 

Compaq is a Registered Trademark of Compaq. IBM is a Registrered Trademark of International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa and MasterCard 
3% higher, 
American Express 
5% higher 

Prices subject to change 
without notice. 
"Quantities are limited 


Circle 68 on Inquiry Card. 
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H. Co. Computer Products 

American Largest Selection of Memory 


Orders: 1-800-726-2477 Ext 202 
Tech Support: 1-714-833-3364 


Information: 1-714-833-3222 
FAX: 1-714-833-3389 


17922 Sky Park Circle #F 
Irvine, GA 92714 


- - -=~ 




ParttEQ 

Worts wim 


PRICE 

78X8955 (128K) 

PS/2 25 


$ 18.00 

1057005 (B12KJ 

PS/1 


$ 7S.00 

1657038 {2MB} 

PS/1 


I 215,QQ 

30F5343(512K} 

30/286 


$ 39.00 

30F5360 (2MB) 

30/206 


$ 125.00 

5450603 (IMS) 

502. 55$X, 70-EC1, 70-121. P-70 

3 79.00 

0450604 (2MB} 

50Z, 555X, 70-EG1, 70-121. P-70 

$ 136.00 

6450600 {2MB} 

7(7A2l. A61. BZ1.061 

$ 130.00 

34F2933 (4MS) 

56SX, 65SX. SSLS. SSLS, 34F3Q77 

S 329-C0 

6450375 (1 MS} 

00-041 


$ 97.00 

6450379 (2MB) 

B0-111,311 


$ 167.00 

6451060 (4MB) 

60-A21. A31. A61 


S 379.00 

6450902 (ZMB) 

90, 95 


$ 229.00 

6450120 (4MB) 

90. 95 


$ 425 00 

G450B0S (Z-SMB) 

70, 80 


$ 415.00 

34F3077 (2-16MB) 

70. 80 


$ 405.00 

6450609 (2-15MB) 

50, 502, 5SSX, 60,6SSX 

$ 425.00 

Compaq; 



Model 

Memory Added 

Part tt EQ 

PRtCE 

dp as&aa, 466/25, 

2MB MODULE 

1151444101 

$ 149.00 

33 & Systsmpra 

3MB MODULE 

116561-001 

$ 950.00 

DP 36&20e. 20. 

JMB BOARD 

113644-001 

* 159-00 

& 25*3, 25 

4MB BOARD 

113645-001 

$ 409.00 


1MB MODULE 

113131-001 

$ 105.00 


4M0 MODULE 

113132401 

$ 265.00 

DP 3063/16 

1MB BOARD 

113633-001 

$ 155.00 


4MB BOARD 

113634-001 

$ 409.00 


1MB MODULE 

11364&601 

$ 109.00 


4M0 MODULE 

H2534-001 

$ 315.00 

DP 206N, 306N 

1MB MODULE 

110689-001 

$ 99.00 

A3flflSXy20 

2M0 MODULE 

110689-00 T 

$ 149.00 


4M0 MODULE 

11B690-001 

$ 459,00 


OK BOARD 

1107OCOO1 

$ 99.00 

DP 366/16 

1MB BOARD 

100069-001 

$ 279.00 


2MB BOARD 

I00069-W/71 

3 390.00 


4MB BOARD 

100070-901 

$ 599.00 


SMB BOARD 

10SO70-W/72 

5 099 00 

SEC 




JVtode/ 

Memory Added 

PanttEO 

PRICE 

Powermate SX Plus 

1MB BOARD 

APC-H850E 

5 279 00 


2M0 BOARD 

8 APC-H051E 

$ 479.00 


4MB BOARD 

APC-HB52E 

5 759.00 


SMB BOARD 

& APC-H653E 

$1,?99.M 

Ptjwsntiate-SX/S0 



CaH 

Powsnmate 306/20 

2MB BOARD 

APC-H655E 

5 499.00 

Power male 366/25 

2MB BOARD 

APCH6SSX 

3 499.00 


0MB BOARD 

APC-H6S6X 

$1,399.00 


8MB BASEBOARD APC-H057X 

$1.449.00 

Powrmate 366/255 

2MB KIT 

DP-410-0103 

$ 249.00 


BMBKIT 

OP-410-5202 

$ 699.00 

Fowenmete 366/33E 

2MB MODULE 

OP-410-5101 

$ 379.00 

486/25E 




# Apple' 




Model 

Memory Added 

P&H#£Q 

PRICE 

MAC Clessic 

1 -3MB BD 

MG361LUA 

$ 119.00 


2MB KIT 

M0514LL-A 

$ 109.00 

M-ACHci. Ilsi 

1 MB KiT 

M0291LL-A 

$ 79.00 

MAClIsi 

2MB KFT 

M0514LL-A 

$ 199.00 

MAClIci. Ilsi 

4MB KFT 

M02S2LL-A 

5 229.00 

MACilsi 

8MB KIT 

MD513LL-A 

5 799 00 

MACltei. Ilsi 

16MB KIT 

No K Available 

51 099 00 

MACIIFk 

4M0 KIT 

M0376LL-A 

$ 249.00 


16MB KIT 

Na # Available 

$1.109 00 

MAC SE, SE30, 

4MB KIT 

MD2707 

5 226 DO 

Plus. jj. He*. 11* 





AST 




Mode/ 

Memory Added 

Parl#EQ 

PRICE 

BRAVO 48026 

2MB SIMM 

560715-004 

$ 205-00 

PREMIUM 3S5SX/16, 

1MB MODULE 

500700-003 

5 89.00 

SX20 * 306/25, 33 

4MB MODULE 

500780-004 

$ 499.00 


SMB KIT 



PREMIUM 3S6C. 

TMB KIT 

500510-007 

$ 79.00 

WKST 4 BRAVO 

4MB KIT 

560510-008 

$ 270.00 

PREMIUM 2SB 




Fastram 

512-2MB BD 

500394-D01 

$ 289.00 

Pastrami Kit 

512 UPGRADE 

S60S10-001 

3 55.00 

Adw Faslram 

2-8MB BD 

500585-001 

$ 629.00 

Adv Faslram Kit 

2MB UPGRADE 

500510-002 

$ 130.00 

PREMIUM 306 

TMB KIT 

500510-0D3 

$ 89.00 


4MB KIT 

500510-004 

$ 269,00 

CHIPS 




STANDARD SIMMS 

DRAM 


Part# 

PRICE 

Parr* 

PRtCE 

256 X 6-10 $ 

17.00 

1 X 1-10 

$ 6 50 

256X9-10 $ 

10.00 

1 X 1-00 

$ 5.7S 

256 X 9"80 $ 

19.00 

1 X 1 70 

$ 8.00 

256 X 0-70 $ 

21 06 

256-10 

$ 1 85 

1X8 10 $ 

50.00 

256-90 

$ 1 95 

1 X 8-80 s 

50.00 

256-70 

$ 220 

1X9-10 $ 

55,00 

256 X 4-10 

$ 5 .50 

1 X 9-00 $ 

54.00 

256 X 4-80 

$ 600 

1 X 9-7Q $ 

58.00 

4464-10 

$ 2.20 

4X9-00 1 239.00 

4464-80 

$ 2.50 

4X8-00 $219,00 

4164-10 

$ 2.00 

LASER PRINTER MEMORY 



Model 

Memory Added 

Part * EQ 

PHUCE 

H.P LASERJET HR 

1 MB MODULE 

H33474B 

$ 85.00 

111. HID 

2MB MODULE 

H33475B 

$ 146 00 


3MB MODULE 

H3347SB 

$ 106.00 


4MB MODULE 

N33477B 

$ 246-00 

HP LASERJETMID 

1MB MODULE 

H33443B 

$ 85.00 


2MB MODULE 

H33444B 

$ 14600 


4MB MODULE 

H33445B 

$ 246.00 

H.P DESKJET 

256K MODULE 


$ 115-00 

IBM 4019, 401 9e> 

1MB MODULE 

1039136 

$ 149.00 


2MB MODULE 

1039137 

$ 109.00 


3 SMB MODULE 

1038675 

$ 275 00 

OKi LASER 400 

IMB MODULE 

70014701 

$ 179.00 


2M0 MODULE 

70015801 

$ 249.00 

OKI LASER BOO. 820 

1MB MODULE 

70016561 

$ 109.00 


2MB MODULE 

No ft Available 

$ 249.00 


4MB MODULE 

No # Available 

$ 859,00 

PANASONIC 4456 

1MB MODULE 

KXP440 

$ 10O.W 

PANASONIC 4420 

1MB MODULE 

KX443 

$ 150.00 

4450* 

2MB MODULE 

KX441 

$ 169.00 


4MB MODULE 

No H Available 

$ 269,00 

CANON LBP4 

1MB MODULE 

S63-2240 

$ 109 06 


1MB EXP 

S632230 

$ 189 00 

CANON LBP-611 

IMB BOARD 

S53-130O 

$ 59.00 


2MB BOARD 

S63-16B0 

$ 14900 


4MB BOARD 

Nd * Available 

$ 269.00 

APPLE 

1 MB KIT 

M6605 

$ 89 60 

LASERWRITER 

4MB KIT 

MKJ05 

$ 299.00 

EPSON EPL6000 

2MB MODULE 

IBS4D1 

$ 199.0D 


4 MB MODULE 

18401/4 

$ 329.00 

Tl MICROLASER 

1MB MODULE 

2659610-8001 

$ 89.00 

TOSHIBA 

2MB MODULE 


$ 219.00 

PAGELASER 6 

4MB MODULE 


$ 349 00 

QMS PS410 

IMB UPGRADE 

2600090-903 

$ 169 00 


2MB UPGRADE 

2660096-902 

$ 229.00 


4MB UPGRADE 

2B0OD9O-9D1 

$ 349. DO 

LIFETIME WARRANTY 


ON ALL MODULES 



MATH CO-PROCESSORS 
Cyrix 

(Up to 50% /aster rrran Jmofj 

Part# PRtCE 

03S67-16 $ 259.00 

03SS7-2O $ 279.00 

83D87-10 $ 269.00 

03DS7-20 $ 299.00 

83DS7-25 $ 369.00 

83D87-33 $ 459.00 

Cat! for 
tntet Prices 

unuji 

tr iit 

(Up to 50% (aster than trtie!) 

Pan# PRICE 

2G87-S $ 140.00 

2C37-1Q $ 159,00 

2087-12 $ 179.00 

2007-20 $ 22900 

3C37SX-16 5 249.00 

3C87SX-20 $ 259.00 

3C07-26 $ 289.00 

3C87-25 $ 359.00 

3CB7-33 $ 449.00 

LAPTOP MEMORY 




Mode/ 

Memory Added Part fi EQ 


Pfl/CE 

TOSHIBA 





T1060SE, XE 

1MB KIT 

PC14-PA3311U 

$ 

187.00 

& 2000SX 

2MB KrT 

PC14-PAB312U 

1 

277 00 


4MB KIT 


5- 

839 00 


0MB KIT 


$1,189.00 

T12O0XE 

2MB Krr 

PC-PA630&U 

$ 

169 00 

Tieoa 

2MB KIT 

PC0-RA63OSU 

$ 

169.00 

T310OSX 

2MB KFT 

PC15-PA830BU 

$ 

169.00 


4MB KR" 

PC15-FW8310U 

$ 

395.00 

T3100E 

2MB KIT 

PC9PA0341U 

$ 

169.00 

T320OSX 

2MB KIT 

PC12-PAS367U 

$ 

169.00 


4 MB Krr 

PC12-FW8309U 

$ 

395 00 

13200 

3MB KIT 

PC&PA7137U 

$ 

275.00 

T51O0 

2MB KIT 

PC7-FAB301U 

$ 

169.00 

T52O0. 5200C. 

2MB Krr 

PC10-PA8313U 

$ 

169.00 

6500 

8MB KIT 

PCl0-r¥k0313U 

$ 

009.00 

COMPAQ 





Portable 111 

Modem/lntartece 107BO3CO1 

$ 

69.00 


0 6MB BD 

107811-001 

$ 

109.00 


512 KIT 

167331-001 

$ 

39.00 


2MB KIT 

1073324JO1 

1 

129.0O 

Portable 386/20 

Modem/lnterface 107767-001 

i 

as.oa 


1 MB KIT 

107651 -001 

$ 

239.66 


4MB EXP 

107553-001 

$ 

699 00 

Ponabl? LTE286 

1MBBOARD 

117081-001 

$ 

129.00 


2MB BOARD 

117001-002 

5 

179.00 


4MB BOARD 

117081 *003 

$ 

595.00 

Portable LTE366S/26 1 MB BOARD 

121125-001 

t 

349.00 


4 MB BOARD 

T21125-002 

$ 

999 00 

SLT/286 

1MB BOARD 

110235-001 

$ 

159,00 


4 MB BOARD 

110237-001 

$ 

825.00 

SLT/366 

1 MB BOARD 

11S3O30O1 

2 

169.00 


?M0 BOARD 

118304-001 

5 

275 00 


4 MB BOARD 

1103O5-OD1 

$ 

675.00 

SEC 





Prospaed SX/2Q 

1MB BQAHD 

PC-43-21 

$ 

220.00 


4 MB BOARD 

PC-43-22 

$ 

525.00 

Prospeed 206 

1MB BOARD 

PC 21 21 

$ 

220.00 

386SX/16 

2MB BOARD 

PC 21 26 

5 

325.00 


4MB BOARD 

PC-21-22 

$ 

669.00 

Piospeed 386 

2MB CARD 

PC-31-21 

$ 

309.D0 


8MB CARD 

PC-31-22 

$1,240.00 

2t££m 





Superspori 5x 

2MB ALPHA 

ZA-100-06 

$ 

225.00 


2MB BETA 

ZA-180-87 

$ 

225 00 


2MB EXP 

ZA-180-64 

$ 

225 00 

SJimpori, 286e 

2MB CARD 

ZA-18D-64 

1 

225.00 


4MB CARD 

ZA-180-71 

5 

67500 

Turbosporl 386e 

IMB BOARD 

ZA-3034-ME 

5 

199.60 


4MB BOARD 

ZA-3034-ME/4 

S 

599.00 

OTHER LAPTOPS 





MAG Ponabte 

I MS BOARD 

MQ248 

$ 

23500 


2MBBOARD 

M0248/2 

$ 

73500 


3MB BOARD 

MO240/3 

$ 

699.00 


4MB BOARD 

M0246/4 

$ 1,199.00 

AST E*eculJwe 

1MB SIMM 

500814-001 

« 

109.00 

NdlebOoK 

4MB SIMM 

560014-003 

$ 

599.00 

SHARP PC-6220 

1MB BOARD 

CE-G218 

$ 

189.00 

Naebodh 





Ti Travelmale 2000 

IMS BOARD 

255003443001 

$ 

iBfl.oa 

Everes Tenipci Ln 

2MB MOOULE 

PCA-00053-00 

$ 

309,00 

Panasonic CF-170.270 1 MB CARD 

CF-BAT65 

$ 

248 00 


We Stock Memory for 99% of the 
Available Computers & Printers 
Ask for Upgrades not Listed 
We Will Match or Beat any 
Legitimate Advertised Price. 

We Carry Floppy Drives. 

Orders: 1-800-726-2477 Ext 200 


TERMS: 

1. We accept P.O.s from universities, govern merit agencies, and qualified firms. 

2. MC, VISA, COD. prepay and approved RO.s only. 

3. We accept international orders 

4. We accept orders through the Fax 

E. 15% restocking fee on returns within 30 days. No refunds after 30 days 

6. No software return. 

7. All prices are final after sale 

Trademarks are registered with their respective companies. Prices are subject to change. 
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Circle 111 on inquiry Card (RESELLERS: 112). 


Memory Upgrade Boards for Laser Printers 

For the First Time, Cut Out the Middle Man, Buy Direct from the Manufacturer" 


NOW YOU CAN AFFORD TO BUY AMERICAN! 
YOU CANT BEAT OUR PRICES OR OUR QUALITY. 


HEWLETT 
PACKARD 
II, (ID, IIP, lit, MID 


I MB 
3MB 


$69 

$153 


2MB 

4MB 


$111 

$195 


TEXAS INSTRUMENTS 
MICROLASER & 
MICROLASER PS 


1MB $59 


PANASONIC 

4420/44501 


OTHER 

LASER PRINTER 
BOARDS AVAILABLE: 
OKIDATA: 400/800 
IBM: 4O19/4019E 
EPSON: EPL-6000 
TOSHIBA: 
PAGELASER 6 


1MB $79 
3MB $159 



2MB $119 
4MB $199 

m 


m 


■Ml 


c iP d 


IGITAL 


1-81IIM52-7557 
1-818-718-7557 
Fax 

1-818-718-168(1 


9611 Ciimisa Avenue. Cluilswortli. Calilbniu 91311 


At GP Digital, Inc., we have some of the highest 
standards in the industry. That's because Made in 
the U.S.A. means something to us: Higher Quality 
and Reliability together with exceptional value (plus 
a lifetime replacement warranty!) 

• Lowest Memory Pricing in the U.S.A. 

• All Boards Manufactured in the U.S.A. 

• lifetime Replacement Warranty. 

• We Offer Quality Service, Warranty and 
Technical Support. 

• Same Day Shipping. 

• PO's from Qualified Firms, Universities 

& Government Agencies, Fourtune 1000. 

• Dealers Inquiries Welcome. 

• International Orders Accepted. 

• 100% Compatible or your Money Back. 

• We Accept Vi$a/MC. 

• Follow your Package every step of the way! 

• We Ship COD. 

• 20% Restocking Fee on all Non-Deffecfrve 

Returns and Refused Orders. Authorization # Required. 

• Se Habla Espanol. 


UNICORN - YOUR I.C. SOURCE & MUCH, 


Laser Diode 
(visible-red) 



* Output: 3 mW (max,} Laser Diode 

* Current: B5-10D mA (visible red} 

* Op. Volt-: 2.3-3.QV 

* Wavelength: 67GNM 

* Lbtvs Required 
+ Data Sheet 6 

Application notes inc 



* Output: 5 mW (max.) 

■ Current: 65-100 mA 

* Op. VotL: T75-2.2V 

■ Wavelength. 7B0NM 

* Lens Required 

* Data Sheet & 
Application notes inc 


Laser Diode 
(visible red) 



■ Output 4 mW (max.I 

* Current 20 mA 

* Op. Volt. 2.3-3.GV 

* Wavelength G 7 QNM 

* Lens Required 

* Data Sheet & 
Application notes inc 


Laser Diode 
(visible red) 



■ Output: 5 mW (max ) 

* Current: 90 rnA 

■ Op. VOII.: 2.3-3.DV 

* Wavelength: 67QNM 

* Lens Required 

* Data Sheet 9 
Application notes inc. 


Laser Diode 
[infra-red) 



• Output 3 mW (max.) 

* Current: 85-100 mA 


* Op. Volt.: 2L3-3.0V 

* Wavelength: 02QNM 

* Lens Required 

* Data Sheet inc. 


STOCK# PRICE 

LS9200 $49.99 


STOCK # PRICE 

LS022 $19.99 


STOCK # PRICE 

SB3200 $99.99 


STOCK # PRICE 

L S9211 $69.99 


STOCK # PRICE 

SB 1053 $9.99 


Collimator Pen 
(Infra-fed) 



STOCK# 
LB1052 


* Output: 2.5 mW (max.) 

* Current: 90-150 mA 

* Op. Votf.: 2J2-2.5V 

* Wavelength: 02QNM 

* Data Shed inc. 


PRICE 

$39.99 


Laser Painter 

* Output: 3.5 mW 
■ Wavelength: 67QNM 

* Power Supply: 2xAAA 
Batteries (Included) 

* Beanv Approx. 6' @ 1G0 

yards 

Quantity Discounts 
Available 



Power Supply 

■ input 115/230V 

* Output: +5v @ 3.75A 
*l2v@ 1.SA 
-12v@,4A 

• Size: r L x W 

x aw h 



STOCK# 

LSPOINT 


PRICE STOCK # 
$199.99 PS1003 


PRICE 

$19.99 


Disc Drive & Computer 
Cleaning Kit 



Not Just a drive cleaner- 
bul a complete computer 
cleaning kit, Includes 
L Head cleaning 
fluid, antistatic < ‘ 
screen wipes and 
cleaning diskette. 


Disc Drive Head- 
Cleaning Kit 

_ includes elaanmi 

Hubd and heed- 
cleaning fluid 



Anti-Static 
Screen Wipes 

H For slattc-sensitivej 

a ppi lea he ns Dispenser 
- pecks, ind ividually J 
f n wrapped 

€mkm 


STOCK# 

SB1099 3W Kit 
SB1100 5W' Kit 


PRICE 

$6.99 

$6.99 


STOCK# 

SB1105 W Drive Kit 
SB1106 5VV' Drive Kh 


CORN 

LCCTR0NICS 



price zkxx* 

$1.99 SB1104 

SI.99 SB1106 


PRICE 

Dispenser pack 
ol 25 wipes 
Dispenser pack 
of 100 wipes 


10010 Canoga five., Unit B-S • Chatswotlh, CA 91311 
OUTSIDE CALIFORNIA: (800} 824*3432 (Orders Only} 
IN CALIFORNIA: (818} 341-8833 

ORDER BY FAX: (818} 998-7075 

Minimum Order $15.00 ■ 24-hour ordering available 


EPROMS 


STOCK if 

1-24 

25-99 

100+ 

STOCK * 

1-24 

25-99 

100+ 

1702 

4.50 

4-36 

3.92 

2764 A 

3.49 

3.3 2 

2.99 

2700 

649 

6.17 

5£5 

TMS2564 

579 

5.50 

4.95 

2716 

3.29 

3.13 

2,62 

27C64 

3.29 

3.13 

3-28 

2716-1 

379 

3.60 

3:24 

27126-20 

499 

4.74 

4.27 

TMS2716 

5.70 

5,50 

4,95 

27123 

4,79 

4.55 

4,09 

27C16 

399 

3.79 

3.41 

27120A 

479 

4.55 

4.09 

2732 

4.19 

3-90 

3.50 

270128 

479 

4.55 

4.09 

2732A-2 

379 

3.60 

354 

27256-29 

529 

5.03 

4.53 

2F32A 

3.69 

351 

3.16 

27256 

4 79 

4.55 

4.09 

2732A-4 

319 

3.03 

2.73 

27C256 

4.29 

4.00 

3.67 

TMS2532 

579 

550 

4.95 

27512-20 

649 

6.17 

5.55 

TM52532P 

1 99 

1.89 

1.70 

27512 

599 

569 

5.12 

27C32 

3 79 

3.60 

3.24 

27C512 

5.99 

5.69 

5.12 

2764-20 

4.29 

4.06 

367 

27C1Q24 

12,99 

12.34 

11 11 

2764 

399 

3-79 

3 41 

SB764 

13.99 

13.29 

11.96 

2764A-20 

3,99 

3.79 

3.41 

68760 

12.99 

12.34 

11 11 


DYNAMIC RAMS 


. 

| STOCK # 

1-24 

25-90 

100+ 

STOCK * 

1-24 

25-99 

1D0+ 

MK4027 

59 

56 

.50 

4404-100 

2.99 

2.64 

2.56 

4116-120 

1.39 

1.32 

1.19 

4404-120 

2.79 

2.65 

2 39 

4116-150 

99 

.94 

.65 

4464-150 

2,29 

2.13 

1.96 

4110-200 

69 

65 

.77 

41250-B0 

299 

2.64 

2-56 

4116-250 

.59 

.56 

.50 

41256-30 

2.79 

265 

2.39 

4104-100 

1.69 

1-80 

1.63 

41250-100 

1 99 

1.09 

1.70 

4164-120 

1.69 

1-61 

1*55 

41256-120 

1 89 

1.60 

1.63 

4104-150 

1.59 

1.51 

1.36 

41250-150 

1 79 

1.70 

l 53 

4164-200 

1.39 

1.32 

1.19 

511000-70 

649 

6.17 

5.55 

4410-120 

1.99 

1 69 

1.70 

511000-60 

599 

5.69 

5-12 

4416-150 

1.79 

1.70 

1.53 

511000-100 

549 

5.22 

4.70 


Circle 292 on Inquiry Card 


JULY 1991 * BYTE 323 
































YOUR 

MESSAGE 

THRU! 


Let Powerlme transform your PC/XT/AT/386 
into a multi-line vojcaprocessing command. 4 
center. Have your^bmputer intelligently 
process your sales, inquiries and mes¬ 
sages. Complete package 

Single Line i&gnM).. $295.00 
4 Multi-Line.$895.00 


„ (Oevekwr/OfM packages available) 

z VISA-MC-AMEX-OOO IH 

Call: (415) 522-3800 

o FAX: (415) 522-5556 H 

? TALKING TECHNOLOGY, INC. 

1125 ATLANTIC WE ■ ALAMEDA, CA 94501 




9-Track Tape Subsystem 
for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include 7" or 10Vi" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 

TlUnLSTfJR] 

9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 


VIDEO FRAME GRABBERS 



MODEL RESOLUTION 

HRT 256-4 256 x 256 x 4 495 

HRT 256-8 256 x 256 x 8 795 

HRT 512-8 512 x 512 x 8 995 

HRT 512-24 512 x 512 x 24 1995 

- IBM PC/XT/AT COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

- 24 BIT RGB OUT except model HRT 256-4 


16 level gray scale out 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


HRT 


HIGH RES TECHNOLOGIES 
P.0 BOX 76 
LEWISTON. N.Y. 14092 


PHONE 416-497-6493 FAX 416-497-1636 


Circle 275 on Inquiry Card, 


Circle 234 on Inquiry Card. 


Circle 128 on Inquiry Card. 


IMAGING CARDS 


UNIVERSAL PROGRAMMER 






• PC/XT/AT/386 compatible 

CV-512 Advanced 8 bit board. 512 x 

480 or 256 x 240 (4 images), in/out 
LUTS, 4 inputs, “ping pong'' buffers, 

24 bit RGB output $795 

CV-02 256 x 240 x 8 bits. 2 inputs, 
cursor. 24 bit RGB output $495 


$ 475 

•‘"^PAL EPROM 

GAL 8748/49 

PROM 87C51... 

EEPROM 87C751 

5ns PALs 

4 Meg EPROMs 

16 bit EPROMs 

Parts added at your request 

FREE software updates on BBS 

Powerful menu driven software. 

Call-(201) 994-6669 

Jjj Link Computer Graphics, Inc. 

MA/A 4 Sparrow Dr Livingston NJ 07039 

FAX (201) 994-0730 

CV-03 6 bit CV-02, 8 bit output $395 

Control Vision % 

P0 Box 596 Pittsburg, Kansas 66762 
800/292-1160, 316/231-6647 


Circle 69 on Inquiry Card. 

( 

Circle 161 on Inquiry Card. 


200 MHz Logic Analyzer 


c 


• 200 MHz max sampling 

• 24 Channels Timing and state 

• 16K samples/Channel 

• 16 Levels of triggering 

• 3 External Clocks and 12 Qualify lines 

• Variable, TTL, ECL threshold levels 

• FREE software updates on 24 Hour BBS 

$ 799-LA12100 (100 MHz) 
$1299-LA27100 (100 MHz) 
$1899-LA27200 (200 MHz) 

Price n complete. Pods and Software included 

Call-(201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr , Livingston. NJ 07039 
FAX (2011994 0730 


Circle 162 on Inquiry Card. 




BUILT-IN UPS 



220/230 WATTS DC 
100 WATTS AC 


$365 


The POWER SOURCE replaces the 
power supply in your AT/386/486. Its 
auto-recharge battery powers PC and 
monitor for up to 15 minutes. Surge sup¬ 
pression. Audible alarm. Full-size and 
Baby models. Desktop and Tower ver¬ 
sions. Call today for immediate delivery! 


PUISSANCE INC. 


35 Basswood Ave., Agoura CA 91301 

(818) 707-3613 Visa/MC/PO 
"PUISSANCE means POWER" 


803X/5X Development System 
Best Price/Performance 


IN CIRCUIT EMULATOR 


8K-64K Emulator Memory • Single Step 
64,000 Break PoinLs • 12MHz Internal & External Clock 
1,5K Trace Buffer • One POD Supports 8031,32,51,52 


ASSEMBLER 


Full Arithmetic & Logical Operation Support. Un¬ 
limited levels of Macros, includes files and conditional 
assembly. Intel, Motorola compatible output files. 


SIMULATOR 


User defined 40 windows monitor all the operations 
performed by microprocessor. Trace files builds up 
history. 


EPROMS/8751/52 PROGRAMMER $250 


I Programs 24,28,32 Pin EPROMS and 40 Pin 8751, 

87C51,8752. _ | 


COMPLETE SYSTEM 


sims 


1-800-972-3733 


Advanced Microcomputer Systems, Inc. 

1321 N.W. 65th Place, Fort Uuderdale, FL 33309 

PHONE: 305-975-9515 • FAX: 305-975-9698 



9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 


Best Quality • Lowest Prices 

800/1600/3200/6250 BPI 
CALL 1-800-266-4827 

Laguna Data Systems 

26941 Cabot Road 
Laguna Hills, CA 92653 
Tel: 714-367-0497, Fax: 714-367-0508 


Circle 233 on Inquiry Card. 


Circle 18 on Inquiry Card. 


Circle 157 on Inquiry Card. 













































PROTEUS 

...CAUSING A SEA CHANGE IN AFFORDABLE INSTRUMENTATION 


As the Greek God Proteus could assume many forms, so can our Proteus. With 
various software modules and corresponding adapters, Proteus can transform 
itself into a Universal Device Programmer, Data Logger, Universal Controller, 
Programmable Power Supply, Universal Device Tester and PCB Tester. 


PROGRAMMER 



The New Wave in 
Instrumentation 
Begins with Bold 
Features; 


- Standard IBM-PC 
parallel printer port; 

Optional detachable 
IBM-PC compatible 
computer for stand¬ 
alone operation; 

Built-in Power Supply. 

■ Flexible yet powerful 
Algorithm Development 
System supporting Symbolic 
Pinout Mapping allows 
customization of all 
applications according to 
specific needs. Add new 
programming algorithms, 
implement On-Board 
Programming, create 
custom test programs. 


• Up to 296 overcurrent 
protected mixed analog & 
digital pins/channels; 
Voltage Source & Sink, 



ALGORITHM 

DEVELOPMENT 




DATA LOGGER 

|<- --— - --—■ '. r . : r- i“ 11 ^ - «• - ---- j 

ikli 


CONTROLLER 




■■.. ;3 jpl?;•; 

POWER SUPPLY 


uOkm « _ 

r. ’ijlrll j| | 





■ Universal Programmer 
supports virtually all devices 
on the market and features; 
True Self Calibration/ 
Diagnostics, Programmable 
Current Generator, Part 
Insertion Sensing, Continuity 
Test, True State Machine 
Testing, Handler Interface; 
Adapters for Gang, PLCC, etc... 


from $ 995 

[Basic Unit with 
Programming Adapter 
supporting up to 40 pin devices; 
Detachable computer shown 
in photo not included.] 


TESTER 



- 1 d 

mi Sim .Mil kljj ‘ gu ;*i jjS 

; 



(408) 730-5511 

FAX ( 408 ) 750 5521 
Cirtl* 44 on Inquiry Card. DISTRIBUTORS WANTED 












Sumrne. r. C eorance 


ELOW DEALER COST 


*We Guarantee Lowest Pricing 


PS2 50/60 BOARD 

AST ADVANTAGES 

* Comes w/2Meg expandable to &Meg usirtG SIMMS 

1 Works with IBM PS2 Model S0/6C * * SuperPak ulHity soMware 

LIST 

QTY, 1: M 00 QTY. SO: 94 00 QTY. 100: 84°° 

AST ADVANTAGE 

• For PC-AT, 128K exp. 3MB. 2 serial, i parallel & 

SuperPak software, tree SideKItk 

UST3W YOUH fHICE 79 M 


MEMORY SPECIALS 
ZENITH MEMORY 

■ JMB Modules ■ For Zenith ZZ4S. ZZS6LP i Z396SX 
- Compatible wiiti Zanhti pad K-W5-1 

LIST 499" YOUR PRICE 199™ each 

TOSHIBA SPECIAL 

* 2MB upgrade • For Toshiba T-12WXE, Tim T31QCE, 
T31005X. T.32Q0SX. TS100. T520Q & TBSOO (Specify Model) 

UST 439“ YOUR PfllCE 149™ 


AT MEMORY BOARD 

■ Boca AT Plus [Brat 80) * OEM packed * 5 year warranty 
* D SMeg uses IMeg X 1 • 120NS Dips 
* Conventional expanded 8 ertarded memory 
* Supports Dos. 052 & Urn 4 OflEMS 
QK BOARD ONLY 2MEG 4MEG 8MEG 

tngoo 219™ 319™ 449™ 

Brat 90 same exccpl uses 1 Meg X 9 Sirnm 

129™ 249™ 349™ 499™ 


(BOARDS & MODULES) 


: " 


\ 


r 


I 


Com pag Model 

DESKPRO 2B6 

DESKPRO 

206N, 08CN 

306SK/2O 

DESKPRO 

3B6/16 


□F5KPRO 

386/20. 25 286E 

DESKPRO 

38E/2Qe/25E 

DESKPRO 

386/33. 406/25 

SYSTFMPRQ 


PORTABLE 

III 


SLT/206 

LTE/286 


PORTABLE 

30800 


Etascrlplton 

256 x § IBM 
iMeg x 0 Apple 
iMeg tr 9 IBM 
4Meg * 9 ISM 


512K Kit 
1MB Module 
2MB Module 
4MB Module 
1MB Board 
2MB Board 
1MB Ki! 

4MB Board 
4MB kit 
1MB Board 
4MB Board 
1MB Module 
4MB Modulo 
1MB Module 
4 MB Module 
1MB Board 
4 MB Board 
2MB Module 
8MB Module 
32MB Module 
- PORTABLES - 
5T2K Kit 

tiro Id 

EXP BO 
2MB KI1 
1MB Module 
4MB Module 
5i2« Board 
’MS Boa M i 
2MB Board 
IMS m 
IRTFC BD 
4MB Board 
4MB Ext Board 
IMB Module 
2MB Module 


* Compaq 
Equiv. Pari If 

113012-001 
118688-001 
110609-OOt 
11B690-D01 
100069-001 
108060 W/71 
100071001 
IWQ7Q 001 
108072-001 
113633-001 
113634-Mi 
113G46-O0t 
112534-001 
113131-001 
113132 001 
113544-001 
113645-001 
115144-001 
115561 001 
116560-001 

107331-001 

1©3P Hi 

mi.-'h 11 - c >: J' 
i: raw-oil' 
110235-001 
110237-001 
117077-001 
117001-001 
117001-002 
107651 m 
107707-001 
lU-^ibS yin 
IUTi54 ;un 
1003 001 
108304-Mi 


ft"" 

1484 fl 

398 DD 

27844 

348““ 

12844 

59044 

318““ 

16044 

399““ 

104““ 

27044 


Toshiba Model 

PORTABLE 2CKWSX 
T1000SE £ XE7LE 

Memory 

Added 

1MB BD 

2MB BD 

> Toshiba 
Equiv. Part # 

PC14-PAB311U 

PC14-PA8312U 

Your 

Low Price 
191" 
Z00"® 

PORTABLE TITOOkb 

portable T1&D0 

2MB BD 

2MB BO 

PC13-PA63D6U 

PCB-PA8302U 

171" 

158®» 

PORTABLE TBtDOe 

2MB Kfl 

1PC9-P48341U 

1504® 

PORTABLE T3TEJ0S* 

2MB BO 

4MB BO 

PCt5-PAB30eU 

PC15-PA8310U 

151" 

450“® 

PORTABLE 73200 

3MB BD 

P06-PA7137U 

2g0B» 

PORTABLI T3200SX 

2MB Kil 

4MB Kil 

PC12-PAS307U 

PC12-PA03O9U 

150®® 

450" 

PORTABLE r&100 

.'M* H' 

PC7-PAB30tU 

1704® 

DESKTOP 16500 m 
PORTABLE TE200 

2MB Kit 

0MB Kil 

PC1P-PA03O4U 

PC1O-PA0313U 

168®“ 

3B5 UU 


IBM PS/2 (BOARDS & MODULES) 


ISM PS/2 Model 

PS/2 25/286 
30286. 50 £ GO 
PS/2 5QZ & 56SX, 665X 

(Above hr 


55SX £ 555* 


IAI 


min 


m 


24944 

12044 

15044 



Memory 

* Zerlltr 

Ybur 

2eoith Model 

Added 

Equiv. Part # 

Lew Price 

2380/33/37 E/2 5/2D 

1MB Mndule 

wmm 

88"" 


4MB Module 

2A3SD0MK 

30944 

Z3B&25733 

1MB Ntodme 

?A3a00ME 

&B"4 


2 MB Module 

ZA3BOOMG 

1404" 

2240,228€LP.Z336SIK 

SMA9 Module 

2-605-1 

HA"" 

TURBO SPRT 38B.3B6e 

1MB Kit 

ZAJ034ME 

259"" 


4 MB Kil 

m 

579"" 

SUPER 5PFCT 

2MB Kil 

ZA10O-64 

2704® 

Sx 

2MB Kil 

ZA100-86 

27044 


2MB Kil 

ZA1&D-S7 

2704" 

SUPER SPHT 288 

1MB Kit 

ZA10O46 

170” 

2B6t. SX 

2MB Kit 

2A10D-&S 

32q» 


50, 5DZ. 555X £ 80. 65K 
PS/2 

70-EB1. 061. 121 

PS/2 70A21 AX1.8X1 

PS/2 BO-WT 

PS/2 QCMTt, 121,311,321 

MJ-A21 til 

PS/2 

ALL 70S £ 80s 
90 95 & P75 


Memory * IBM Y&ilr 

Added Equiv. Part H Low Price 

512K Kil 3QF5348 39" 

2MB kit 30F5560 129" 

1MB 5IMM 645D6D3 69" 

2MB SIMM 6450604 

,timed or EKpanaan Bd 1497259} 

4MB Module 34F2933 or 87F 9077 
ive Installed on System Bd) 

2-flMB Board 1497259 or 6450699 


129** 

330" 


3t9» 




4^1 




BOCA MEMORY BOARDS 


120NS 

IDO NS 

BOWS 

7DN5 

14*" 

174" 

19"4 

2044 

— 

57““ 

53" 

71"" 

55*" 

49"" 

54« 

69"" 

— 

— 

249" 

299" 


BOCAHAM XT 0-2 Meg Board Uses 256K D-ftAM Included: Sgllwarn for 
drt-gonoslics. printepooler £ nniifl Oinnn 

LIM EMS 4.0 Memory Driver UX-99 Ua 2Mcg Z19 00 

BOCAflAM 5<K 0 2Meg Bd Vftrks w/PS/Z SGI 50Z ftnftn A n rtnn 

& GO a wait state ra m. Uses fMeg 0-RAM Ok -9SJ UU ZMeg-199 uu 
BOCA AT PLUS I BRAT 00) QK-8Meg Bd 4 0 LIM Comp al New 5 Year mi 
Conventional, Expanded £ Extended Memory. Supports DOS. OS/2. LIM/EMS 
fi EEMS Ok—11Z“4 2Meg-219» 4Meg-319* SMeg-499" 


Deseripi.cn 

8:i T^?‘ 
i:i £5 

l Meg * 1 QW' 


M ad el 

HPII £ HD 


CANON im 
CANON LEP 
811, 8 HR BUT 

IBM LASER 
MODEL 4019 


IMB SIMM 
2MB SIMM 
2MB SIMM 
tMB Module 
2MB Models 
4 MB Module 
2-BMfl Board 
2-14MB Board 
4 16MB Board 
1MB 


150H5 

1*“ 


W5U604 
6450600 
6450375 
645CG79 
6451060 
645605 OR 
34F3U77 Ofl 
34FJ011 
6450902 
64 50120 


120NS 

■DONS 

SONS 

T" 

1" 

__ 

2» 

2» 

3" 

1" 

t* 

t" 

5" 

8" 

7" 


4« 

6« 


Memory 

. HP 

YOdx 

Added 

Equiv. Part H 

Uw Price 

2MR ModuiB 

33444B 

130" 

4MB Module 


Z20" 

1MB Module 

33474A/B 

9S"» 

2MB Module 


1304# 

4MB Module 

m 

2304" 

1MB Module 

m 

IBS## 

1MB Module 

m 

904" 

2MB Module 

563-100D 

14044 

4MB Module 

I4M 

230" 

1MB Soard 

TD38138 

140" 

2MB Board 

HH9137 

1904® 


MfilWl M &K MMUP 


O V 


* Manufactured by the Best Wan glee partA5t50PK 
- Compatible with MS DOS. PtOVELL, SCO Xenix, 
pick operation systems • Complete kit 
^ .. . j, F fir r — 


ERSTOCKED CLEARANCE 

DAISY WHEEL PRINTER : j | i I ^ } j+t 


operation systems • Complete kit - */* 

controller cable £ mantaf * FREE SY-TOS SOFTWARE - 

UST 14954-^ ! fi 99 DO Ba m 10: ea M: 619“° ea 

200 IVAH POWER SUPPLY 

> Direct AT Replacement * UL Appr 
110/220V * 4 Drive Connectors 

List 99 OB Your Price 49 0B ri 

150 Watl lor XT J9"* 10 for 46" each 






Ribbon 








1 


- T3CPS Letter Qualily 

* Manufactured by Silver Reed 

* IBM Cenironics Parallel Interlace 

* New 9D day warranty 

List it49«" Your Price 79"® 

04“ 6 ft Cable 


* MuuScribe 3085 * 6 rmnnlh warranly 

* MEM 2QMS w Heighr 5%' 

* Works all XT or AT Hard Drive Confruller 

List 899 m Your Price 349®° 


AJ ConlroUer Hard Only 2 


B 




IDS 20 MEG HARD DWVES: • 

■ MFM sf 50B compatible * Works on S or 16 brt conlfollcr * to Iwighl &V4 H 
lOMetf - List 159« Your Price 69““ 

20Meg - Lisl 2fl9« Ybur Price 109“* 

CDitlroller—59* SOWcg - Usl 299““ Ydur Price 120"" 


* MARS 128 New 5" * 3MS/Lme w/out disentailed 

* Compat w/PageMaker (.Tir). Vleniura Pub (IMG), Windows Palm (.MSP 1 ) 
COMPLETE - ■ Includes interlace cati.scan ulllty software, manual 
ftalo OTP Boftware * Free PC ftrinr sollware 

LIST 249™ QJY QrV 5D= 1QB ao QTY 100: 98°° 


- New l yr Wan ■ Works w XT,AT 4 300 s * Low Cost. 
High Duality by Miisum ICHKuy 49" 

List 79 ™ Your Price 19 00 


■ Don't settls 3PW BASED MACHINE: OTY lATTY IB: 

tor a cm - 6087. 5MHi - &9«J84®4 . MW7-2. 6 MHz 99"/94“® 

Buy th e rea/ Shtng &U6/-1, 1(}MHj - 

■ 5 year wmm E028& BASED MACHINE. OTY Irt 

00207-6 6MHz - 69*1044® . BQf!078 8MH; - 79 

60207-1D. 10MU? Tl9“®mz DB 
sum BASED MACHINE; OTY 1/UTY IQ: 
80307-10, I 6 MH 1 - 18W1IS* 
80307-20. 20MHz - 349"/334" B * B03B7-25 ?5MHr 459"®/4&4"® 

FAX CARD w /2400 BAUD MODEM i 

* Automaht Group III Digllal Fax * BAq operallon * Send lert, screen Jmaae 5 , 
scann pages - Hayes compat modem built on * hi* 9600^/200/4000^400 

* SDhware-Lelephone cord 

* Nwr, iflclary sealed 


■WW 


List 695 Your Price 149“® 


~T~ 




I 


□XWYTTT L 

- Fully Hayes CompaHble + Monitor Speaker wrth Vfeiume Control 

- 241MV3D0 Baud Transmission Rale * Addressable COM T2.3.4 

* Campatible w/lBM PC, XT AT £ Compalibles * 2 Yr Manu Warr. 

■ Full Duplex Operation ■ Compete w/Software * Aulo Dral/Auto Answer 
Internal. Fiiternal 

-1 . 


| 


CDWIER HARD DRIVES 






CP3044 

CP3TQ4 

CP3P104 

CP3204 


SHE 

ACCESS THAI 

INTERFACE 

40Meg 

25msec 

IDE 

tCHMeg 

23msec 

tit 

l25Meg 

19msec 

IDE 

2<MMeg 

23msec 

IDE 




BASE INCLUDES: AT Style Case 200W^tt Pwr 1.2Meg Floppy. JDC Coflt. 
JMcg memofy-lOlKeyboafd 12* Monitor * 1 Yr Warr—Tasted £ Complete 


smoru*—iDlKevbCHir-d 

- 12MHz HI®* 

- IGMH? 816" 

80386 - 16MHz SX 85S» 

m huitt whaty 


25MHz 1183"" 
80306 - 33MHz 13OT"" 
0O4B6 - 25MHz 2257®* 


1 & Completi 
OPTIONS 
DOS 4 01 69* 


IDF Conlrplter HEVRppw 39“" 
16 Bil WD Controller 2:1 109"" 


1 WO Cnnlruirer HD only 


DRIVE 

MODEL 

SIZE 

ACCESS TIME 

INTERFACE 

DRIVE 

S2394ti 

ST157A 

44mB 

20msec 

IDE 

$219 

$43l°» 

ST251-1 

42mB 

2Sm5ec 

MFM 

£229 

S47Z»® 

JT177N 

6Dm0 

24msec 

SCSI 

5335 

S699" 

sragsw 

B5mR 

28msec 

SCSI 

5319 

ST1Q90N 

64 mB 

24msec 

SCSI 

5376 

~PP| 

ETT102A 

514096 

B4mB 

BDmB 

20msec 

20msac 

IDE 

MFM 

Si? 

JJJ 

5T4144R 

ST1144A 

122mB 

17fnllM 

2Bmser, 

20msec 

RLL 

m 

5575 

59"" 

ST1162N 

142mB 

15msec 

SCS 

$705 

5 69"" 

5T173W 

211mB 

15msec 

IDE 

£695 

ST2383A 

33fimB 

iSmssc 

ml 

51279 


WtOflTHOLLEfl 

SZfil 


W79 

$499 


m 


VIDEO; CARDS 


14" VGA MULTISCAN 1024 X 760 20 Dot * Now 1 Yr Warr 
14'• VGA DEMO 640 X 400 .31 Ddl > 3 Md. Warr ■ Looks New 


360X-5W'-544**72Q-3^"-M«< TiMefl -514^ 79" ■ H4*tej-3to- 79* 
Ait /toms are PC com/mfe & m be rep/acerrwnfs nor or/jer mmhoms 
1 yew warranty« ®4* anounalifefl add 5“* 


S ^m 

NlonoGntphics 29°® Cokir Graphs 29" (BOlh Hereito Curtiflttible) v 
Mona Card Hal Only (New Manu by S^rryl 
VGA Card 1024 k 768 (256K Exp 5©^ 


STB n 


r card 


EGA Card 


ORDERS ONLY 


800 - 654-7762 

TECHN1CAUC0STDMER SERVICE/OHDEH STATUS: 

702-294-0204 * FAX 702-294 1168 

| HOURS: M-F 8:00-6:00 PST * SAT &004:M PST 


* we ACCEPT INTERNATIONAL ORDERS 

* WE ALSO PURCHASE EXCESS 
INVENTORY—FAX OR CALL 

* NO SOFTWARE RETURNS 

Ail PRICES FINAL 

rrad&muta hi mth Brr 


“ l“ n Y NO SURCHARGE FOR HC/V1SA 

TERMS: 

MC * VISA • A£ » COD CASH * NET 
- Purchase Urdera Iran Unitre reiH-ei, 
Fununa 1900 £ Guvermnaril Agenuiet 
■ Personal Checks ■ COD add S5.W 
* m 1 * firfstuckleg Fes on Ralums Within 38 Days 
■ He Retinitis After 30 Days - EXCHANGE ONLY 


684 Welts Road 
Boulder City, HV 89005 


SI HABLA ESPANOL 
■ADVEBTISIHG IN THIS MAGAZINE 
UNDER l 


PRICES SUBJECT TO CHANGE \ 

(min. 


326 BYTE - JULY 1991 


Circle 203 on Inquiry Card 










































MEMORY UPGRADES 


IBM PS/2, APPLE 
AST, COMPAQ 
HEWLETT PACKARD 
ZENITH, SUN MICRO 
STANDARD SIMMS 

LAPTOP MEMORY 
[NEC. TOSHIBA, APPLE, COMPAQ) 
LASER PRINTER MEMORY 
(HP. CANON. TEC ENGINE} 

NO RISK, BEST PRICE, BEST QUALITY 

AddOn 


America 

A DIVISION Of ROHM CORPORATION 
433 N MATHILDA AVE SUNNYVALE, CA $4088 
TEM40fl)WiS» FAX (44») 7*6-1593 


1 800 292 7771 


Circle 12 on Inquiry Cord. 


E/EPROM 

$ 180 H 


Buy your 
E/EPROM 
programmer from o 
com pony with over 
12 years experience 
in providing bolh 
hardware and 
software fools. 



Order today, 
cal! 600- 
448-8500 


i 


AVOCET 

SYSTEMS* INC 


fib utilities 
included 

• Supports 
EPROM and 
EEPROMi to 
32 pins 

• NMOS and 
CMOS devices 
!o 1 MBit 

*4, 8, and 16 
socket models 
available 

•IBM PC/XT/ 
AT/386 
compatible 

• 1 year warranty 


120 Union St, ftacicport, ME 04856 

Outside US 207-236-9055 • FAX 207-236-6713 

The source for qualify embedded-system tools 


Circle 30 on Inquiry Cord. 


Get Started with CUPLP* for only 

$149.95 


PLD Design 
Software 



Now you can have a PLD Starter Kit 
that gives you all ihc horsepower that 
the CUPL PLD compiler offers, ai a 
fraction of the oosL For more infor¬ 
mation, call 1-800-331-7766 or 305- 
974-0967. 


Circle 163 an Inquiry Card 

JDECEIICDC. lAuAl 


Data Acquisition Processor 71 



Onboard Intelligence For IBM PC/XT/AT/386 

■ 16 MHz B0CI&6 for general processing 

■ 20 MHz D5P56001 for digital signal processing 
. Sustained digital signal processing of 10 MIPS 

* FFT and FIR filtering without programming 

* Acquires analog and digital inputs to 235K s/s 
- Buffers and processes input data as required 

* Updates analog or digital outputs to 25GK s/s 

* Over 100 commands withaut programming 

■ Custom commands may be written in C 

Call for FREE Demo Diskette 


M 


ItTROSTAR 


Laboratories A 


|206) 453-2345 
2265 I16di Ave N.E. 
Bellevue, WA 98004 
FAX (206) 453-3199 


Circle 195 on Inquiry Curd. 


ROM Based 
AT Systems 



Single Board Computer 


T object code frt 
Serial Video, Flop, Keybd,, Printer, options. 
NEC V53 uP, runs AT Code, 12mHz, St:l5, 
Use standard Pc/At cards on backplane, 
4MB Ram, 2MB Rom, 512K Snun-battery, 

5 Serial, 2 Parallel Ports, Clock, Watchdog. 


o $ 379-q 100 

303 - 444-7737 KILA 


Fax 3G3-7S6-9983 655 Hawthorn Ave Boaldff CO SOTtW 


Program 

Your Chips 

In Sets of 4 for $495.00 



Special offer Now Includes: 

Free UV eraser, CUPL starter Kit and 
a $300.00 Factory Rebate with the 
PDT-1 EPROM, 

EPLD, Micro 

Progammer 1-800*331*7764 


Circle 165 on Inquiry Cord 

fDECEl 1 EDC. 1AA1 



488.2 


Hardware for IBM PC/AT, 
Micro Channel, Sun, 
Macintosh, DEC, 
and NeXT. 


Software for DOS, 
UNIX. VMS, menu-driven 
and icon-driven environments. 


IEEE 488 extenders, analyzers, 
converters* analog I/O, and digital I/O. 


Call for your free IEEE catalog 


Otech 


lOtech, Inc. * 25971 Cannon Road 
Cleveland, Ohio 44146 * (216) 439-4091 


Circle 144 on Inquiry Card. 


|ic 


PROMPT DELIVERY!!! 

SAME DAY SHIPPING (USUALLY) 

QUANTITY ONE PRICES SHOWN Tor MAY It, tl 


I, 



Memory for sfmosl ALL computers 



r DYNAMIC RAM 




4M Board for hp LJ's W.-2MB 5148,00 

ifl 

ey m 

y 

SIMM 

4Mk9 

B0 ns 

190.00 

N- N 

CO « 

V) 

L. SJf 

SIMM 

1 MkS 

60 ns 

60.00 

o a 

■ofi DO 


SIMM 

1Mx9 

60 ns 

52.00 



4 Mbit 

4Mx1 

80 ns 

28,00 

i£i a 
? SN 


4 Mbit 

1Mk4 

80 ns 

40.00 

K K 

0 fiQ 

S3 1/1 

it X 

1 Mbit 

IMxI 

SO ns 

5.50 

O O 
m og 

s| 

41256 

256 K*1 

100 ns 

1.95 


So 

41256 

25GKx1 

120 ns 

1.75 

“S 


44256 

256 Kx4 

100 ns 

6.20 

EV i- 

£ 

4464 

£410(4 

100 ns 

1.95 

S S 



EPROM 


csr § 

>4 ?£ 

S DC 

27C4001 

512KkB 

150 ns 

$49.00 


£u 

D28F010 128Kx9 

150 ns 

24.00 

g£! 

B& iA 


27C1000 128KSB 

150 ns 

14.50 


o 

27C512 

64KX8 

120 ns 

7,50 


„ rt 

27128 

16Kx8 

250 ns 

3,40 


4 S 


STATIC RAM 



* 4E 

1 Mbit 

12BKx8 

100 ns 

$15,00 


diU 

l622S6LP 

32Kx9 

100 ns 

6.50j 


OPEN SVj DAYS, 7.M aw 8 pm SHIP VIA FED-E)C ON SAT 


I lk « tUSptHI 

Fn Pi 

COO AVAILABLE 


MBStwCarTtVISA or UPS CASH COD 
MICROPROCESSORS UNLIMITED JNC. 

2A ,QO0 S. PeOrii AY*.. 

BEGGS. OK. 74421 
Ho minimum order. $t tor pecking n 
Stopping a.-nd Insurance emtra. 


Circle 1 36 on Inquiry Cord. 


SuperSound 



LOW-COST, EASY 
Digits I Audio 
Authoring 
Workstation 


_Oity ftTOf fit* 

Developers: for Windows 3.0 / DOS 
Create SoundBlaster, Covox, Disney 
Sounds,Import Mac, Amiga Sounds 


1BM-PC DIGITAL VOICE / SOUND 

from only $20^^ $239 - $640 


Pro Quality Software / Hardware 
- in use worldwide, even Japan! 

30 Day Money-Sack Guarantee II not Satisfied 

• J LIST LIKE HAVING A CASSETTE TAPE RECORDER IN A PC. 

• Fastest, easiest Editor with the moat features for the pries. 

• Quick, Si mplo Ha rclware / software Installation. 

m use for Fsrolgn Language training S communications. 

■ For BuS«n*SS: TranRq Slide Shafts - -Grasp, StiooPartner Ffl( 

• For Engineering: Faction Gen.. Clear voice Alanra, swage Soopo 

• For Fun: Create You 1 Own Sounds For Games. Mer Vctoo. 

Silicon Shack Ph;4G^446-4521 FAX: 408-374-A412 


5120 Campbell Ave. #112, San Jose, CA 95130. 

Technical Info,/Orders: 800-969-4411 


Ask tor FHEE PRODUCT CATALOG. 

h j-ar Fjui : Jlaiwart Japan. Era;. TA(l 9 Jf 1 iSN FAX: 

DEM Developers: Arid DUALITY audio hardwire Id yout product 


Circle 258 on Inquiry Card. 






































8051/8052 
BASIC COMPILER 

Saves Time And Money 

• Compatible with ail 8051 variants. 

• Supports floating point, integer, 
byte and bit data types, 

• Code runs 50 times faster than 
BASIC-52 interpreter. 

4 Flexible memory mapping options. 

• Trace command for debugging, 
improved error reporting. 

$295.00 

Upgrades: Vers. 1 toVers.3— $125. 

Vers. 2 to Vers. 3-$75. 

603-469-3252 • MX: 603-446-3530 

Binary Technology, Inc. 

Morn ihwst ■ PG Uor *7 * Merfpdarr "+H Q377D : j 


a 


Circle 37 on Inquiry Card. 



8051 68HC11 

lM*iKIi§| EMULATORS 

Far I 

Australia...(02) 654 1873 

Austria.......(8222) 38 76 38 

Benelux....+31 1858-18133 

Canada.,.......(514) 6B9-5B89 

Danmark.(42)66 01 11 

Finland......... 90-452 1255 

France....(01)69 412 801 

Germany.......08131 -25083 

Great Britain.....0982-73 3140 

Israel.......(03) 484032 

Haly.....(011)7710010 

Korea..„.„„.„.,.„„,„,.(Q2) 784 7841 

New Zealand..(09) 392464 

Portugal....,....,...(01)81 50 454 

Scandinavia.....+48 40922425 

Singapore..,..,.,...(065) 284-6077 

Spain ........(93) 217 2340 

Switzerland-, m .. (01) 740 41 05 

Taiwan...... (02) 7640215 

Thailand,..,,. ,..(02) 281-9596 

NOHAU CORPORATION 

51 E. Campbell Am ■ Campbell. CA 85008 

(403) 366-1320 FAX (408) 378-7869 


Circle 206 on Inquiry Card. 




z 

EXP 486Pro Series 

o 

i- 

J'l* 1 K\lh|X*l J rm lilt Nmi tYrlin-m;iin_v 
I.Luikr in I’i-rMiiml -48ft S>stems* 

* Mel B04Gfi 33 CPU 

< 

H 

CO 

' 256KB external cache 
+ 4MB memory (70ns). upto 32MB on board 
' Shadow RAM tor video 8 system BIOS 
' Weiiek 41-67 numeric coprocessor sockel 

1 AMI BIOS 

' 1 2MB at 1 44MB Floppy disk drives 


' 200MB(1 finisi HDD will 64K cache 
' 2 serial and i panalfet port 

DC 

■ 101 Key Ironies keyboard 
" Desktop case 

o 

1 year im-silc service a a a i *Md»i 

5 

-$2995 

CO 

CO 

4S&33 Motherboard with CPU . SiS9S 

48&?SMolh*rtwardwimCPU S13B5 

386. 33 Itothertoqard with CPU $ MS 

Calf for olher Motherboards 

CD 

and Custom Configurations 

00 

rr 

Di-jilrr IiM|iiirk<A ttdiiMH 1 

J EMI Ml Electronic s 

3448 Oe La Cruz Blvd. 


Santa Clara, CA 95054 14081727-7887 


16-BIT RESOLUTION 
AN ALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 

We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 

LAWSON LABS, INC. 

74 41 h AVE. W.N, 

KALI SPELL, MT 59901 
800 321-5355 or 406 257-5355 
FAX 406 257-5572 


Circle 160 on Inquiry Card. 


MAXELL •SONY 
VERBATIM • BASF 


100% CERTIFIED * LIFETIME WARRANTY 


Each as low as 

Blank 

Formatted 

5.25" 

DS/DD 

$.39 

.49 

5.25" 

DS/HD 

.54 

.84 

3.5" 

DS/DD 

.59 

.79 

3.5" 

DS/HD 

.991.29 


Mix 'N Match Quantity of 300 In bulk 
Includes Tyvek sleeves and label kits 


800-222-0490 

NJ: (908) -431-5300 * FAX: (908) 462-5658 


* 24 Hour Shipment * 


Rsgt 


PO Bo* 710. Freehold, NJ 07728 


Circle 1 76 an Inquiry Card. 


MULTIMEDIA BOARDS 

HIGH RESOLUTION 
REAL TIME 

VIDEO CAPTURE/DISPLAY 
*VM24 24 bit 16 Million Colors 
* VMBW 8 bit 256 Gray Levels 
Both 512 x 481) Resolution 
And NTSC In/Out 
*VGATVH Outputs Your 
640 x 480 VGA screen to 
VCR or TV 

IBM AT/386 compatible 

1 Year Warranty 

30 Day Money Back Guarantee 

EECS 

1753 Mass. Ave. Cambridge, MA 02140 
Tel: 617-498-9838 FAX: 617-491-6808 


1991 PC-BUS Data Acquisition & 
Control Reference Guide 


1 A/D, D/A, DIO 
h Signal Conditioning 
► RS232/422/485 
1 Industrial PCs 
■ 286/386/486 
CPI 1 Cards 
1 RAM/ROM Disks 
1 Application Software 


& 




Free 120 page reference guide for quality 
minded, budget conscious engineers. 

408 - 293-6786 

MX) "Hilly Kd. #115. San Jose, CA 951 11 FAX 408 29M697 


Circle 16 on Inquiry Card. 


tiii your laptop si ill chained to an electrical outlet? Are 
you frustrated by limited battery life? Solution... 

Executive LapMate® 


SOLAR Laptop Charger 



Q 4 H x12* solar panel collects outdoor and indoor Eight 
and chan-gas il into DC alsctricity (14.5 volts @ 1Q0 
mllllamps) 

□ Adds up to ONE EXTRA HOUR ol computer use 
when 'boosting' a charged laptop during a remote 


U Delivers a complete, portable recharge to any 12-volt 
laptop computer in approximately 12 hours. 

U Eliminates the hassles of special adapters and 
downcenverters for the International traveler. 

□ FREE power - anywhere under Ihe sun and Is not 
barrel ul to the environment. _ 


Fpr total laptop portability at only 389.95, call: 8Dfl-336’G044 



Circle 261 on Inquiry Card. 

ELECTRONIC DREAMS 
BECOME REALITY 

Don 1 ! want to work 9 to 5 the 
rest of your life? 

Take a chance on YOUR IDEA, 

CALL TODAY, 

WE PROVIDE; 

Hardware Design 
Board Layout and Manufacture 
Parts Selection and Purchase 
Product Testing 
ASIC Design and Delivery 
Reasonable Rates 

EECS 

1753 Mass. Ave. Cambridge. MA 1)21 JO | 
Tel: 617-498-9838 FAX: 617491-6808 


Circle 150 on Inquiry Card. 


Circle 98 an Inquiry Card. 


Circle 99 on Inquiry Card. 








































































The Mother of AH 

Boards! 



• FCC registered interface 

• Audio input and output 

• On hook/Off hook ^ 

• Incoming ring detect ^ 

• Touch Tone Dialer 

• Touch Tone Decoder 

• Call Progress 

(Ring, Dusy, Dial Tone) 


SUPER 

VALUES! 


STEPPER 

MOTOR 


• Conversion lime:lOuS 

• 8 Analog Inputs 

• Range: 0-5V Nominal 

• Resolution: 

12 bit 


Compatible with 

• IBM 

• Apple 

• commodore 

• Tandy 


• MicroChannel 

•Dell _ .. 

• Or Any RS-232 Port! 


j€3 ALPHA .r.eS 2S1-800-221-0916 


303 Linwood Avenue, Fairfield, CT 06430 USA Call (203) 259-7713 or Fax (203) 254-0169 


UPS Ground in continental USA 
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&4K CACHE CONTROLLED lor PC/AT 2B6/3S6/48&S 


WIKT« _ 

Corporation 

1801 South Street, Lafayette, IN 47904 
(800) 742-6809 or (317) 448*1903 


DATA ACQUISITION 


* Call-in h activate computer On &r Oil with touch-lone code. 

■ 1-10 Selectable rings with answer machine compatibility. 

■ lncmastf security, Save energy, Extend haidwana/tiisk life. 

< Compatible w/all communications A rebate conlrul software. 

■ Additional MuHi-Unil Remote Control options available. 

■ U L listed - FCC Registered - Fully Guaranteed. 

Bfl&mg 1 •800«266-1733 m. i*» 
iu outre to* 1*818*879-2643 ©3® 

Vant Systems, Inc. 52IG Lewis Rd,, 8ldg. a. Agoura Hills, CA 91301 


There is a Difference. 


EP-1 

$349 


is why BP MiCTosjretems is oommhed to bringing our 
customers the bluest quality programmers at an 
affordable price. A good example of this commitment 
is (he EP-I EPROM Programmer. The EP-1 supports 
virtually every 2b or 2&fm E/EPROM. And, all of 
our programmers include lifetime free software 
updates and an unconditional money hack guarantee. 

n u n-XT-TL-ru 
Dr MIC ROSYSTEMS 

1 >800-225-2102 

(TtSl 441-B4M 


Supports: 

» 10.1 s. 2D 4 ?« ESDI Prtv» 

* UK CACHE Buftr 

* DDS.KENIX.UNIK, NQVEU 4 OS2 

* DrtbMfQ BIOS ftlff! coiof EWT WINDOW 
to Auto Farmit 4 Dutod Wwmgomane 


- IAQMJ1S A lF^FMr.ar SwiKtobw 
-» 5Zi MB uo to t GByteo unoar OOS 


* STtiifl Hflcninad ESDI Ir 

* BMT 4 Compact Size 


1 Year WorrOltlY 30 D*y* Money Back Cuor-iiite* 
Quanlity Diuounti Available 


HipLa Syotenn.lDC. 

_ SOSO ft&KH* Hr,, Suit* B 
e Ha, INC. 3u Jhi, CAUtSl 


Tel: (408) 466-0355 F&* (408) 456-0356 


Cirde 302 on Inquiry Cord. 


Adapter Boards for PS/2's & XT/ATs 


Add Parallel, Serlal.or Special Ports for IBM 
Models 50 , 55 , 60 , 70,30 

• 1M% CQmpii&fice lo MCA spec 
■ Quantity and dealer discounts available 


Parabfi Port 

$129 

Dual Sena! 

$199 

Dual Game Pol 

$129 

Dual RS422/+S& 

£995 

Serial Pari 

$145 

Quad Serial 

$295 

Dual Parallel 

$139 

GPIB-IEEE48S 

$379 

Parallel + Serial 

$109 

Quad FS422/405 

£495 

XT/AT Adapters 

LPT,'Serial Conv. 

ties 

GPIS-SEEE48H 

1198 


EZBarcode' Readers ter 
PS/2, PC/XT/AT & Mac/ADS 

* Free florooSeSrintinfl Software i ilium mu mi mini 

- Plastic Metal. CCO. Laser wends 

- Mag-alripe end Barcode swipe options 

- Low cost Unit one prices bom £203 

1-800-533-6116 

Method Systems, Inc. 

3511 Lost Nation Road ■ Willoughby, OH 44094 - Z16-942-21QQ 


ELEXOR 


Office & Home Computers 
Network/Servers - Remote Booting 


Cdanplcle* an ESDI Hammond in 
Beau Any Other CwnlfoUen in Price/Performance, 
Special Introductory Price 


$135 


Circle 303 on Inquiry Cord* 


Circle 304 on Inquiry Cord, 


Circle 232 on Inquiry Card, 


Circle 295 on Inquiry Card. 


Circle 170 on Inquiry Card. 


Circle 41 on inquiry Card. 


With support for extended and expanded 
memory, Hi WIRE II can handle your most 
demanding schematic and PCS designs 
quickly and easily. The unique HiWIRE 
editor allows you to display and edit 
schematics and PCSs simultaneously, us¬ 
ing the same commands for each. HiWIRE 
II Is $995, and is guaranteed. 


Circle 182 on Inquiry Card. 


Cal I for app beat ions Info: { 201} 299-1015 
RO Box 246: Morris Plains. NJ 07950 U.S A 


Systems for Lab, Factory & Field 
■ PC Software included 
■ Serial, Modern^ & Bus 
■ Stand Alone Ability 
- Laptop & Handheld 
■ PC & MAC Cards 
• Inexpensive 
■ OEM & VAR 
■ RTUs 


a DEMO DISK I 


Manufacturers ol Measurement & Control sys¬ 
tems for Laboratory, Industrial & Reid applica¬ 
tions. Specialists in Battery-Powered systems. 


Cross-Assemblers <.«. mom 
S imulators imnuMM 
Cross-Disassemblers ir°m $ii» °t> 
Developer Packages 

from $2Q0.0D(.a tso.ao Savings 

Make Programming Easy 

Out Macro Crcss-asaamblara are easy to use. Wffh powerful 
contJrtional assembly and unlimited Include files. 

Get It Debugged-FAST 

Oonlwai until the hardware a&iinlghed Debug your software 
with our SlrruJalore. 

Recover Lost Source! 

Our lined diSMwmbJer* can twlp you re-create the original 
assembly language a-“■ 


Thousands Of Satisfied Customers 
Worldwide 

PseudoCorp has been pitpridimj quality solutions for 
microprocessor problems since 19 b5 

Processors 

kii .1 soda miflUH hnn 0Odi „ hurt BOH.IBWid 

Sol Waijiola HHC11 Motorola Abor 

w* 

Ski 28 ®“ 


For Intotawdon Or To Order Call: 

PseudoCorp 

716 Thimble ShcmliBlva, Suite E 
Newport News, VA 23606 

(BM) 873*1947 FA&($04)873 1 154 


»twork testers now cost 

only $ 179 to $479 


Get rid of trial and error! Now, any user and any 
professional can buy attractively priced testers 
which will find many faults in the shortest 
possible time. TTiey are so easy to use. you can't 
fail - even if you don't use them every day. 
Ask for Catalogue no, 90. 


Now you can get PC interface 
cards with optical isolation 


This is always important where high reliability 
and protection against varying potential levels 
and distant lightning strikes are required, W&T 
cards are compatible with normal ones, and are 
available for RS232, RS422 and 20mA. 

Ask for Catalogue no. 50. 


Tax enquiries to 1 305*351 -9099 


W&T Products Corp, 
2209 NE 54th Street 
FL Lauderdale, FL 33308 
Phone 1-800*628*2086 
Fax I'305-351-9699 






































































COMPATIBILITY 

GUARANTEE 


i>j z IA 4 n 

MEMORY PRODUCTS 


NATIONAL LEADER 
IN EXPANSION 
MEMORY!!! 


BLOWOUT SPECIALS 



EXPANSION BOARDS 


ORCHID TECHNOLOGY 


RAMQUEST fl/16 

UP TO 12M m 4.0 HARDWARE & SQFIWAFI 
FOR PGXTIAT USE 256K& I OR 4MB SIMM 

0KB SIS? W/2M0 $297 
RAMQUEST 1402 
2-5 MB FOR PS/2 

m 4.0 HARDWARE & SOFTWARE WUHSFR& PAR PORT 
FOR MOD SO, SOI S5SX 60,70, SO 

FULLY SUPPORTS 14 & 32 BIT MEMORY 
PRINT SPOOLER/RAM DISKjDISK CACHE 
0 KB $289 W/ 2 MB $ 38 ? 


BOCA RESEARCH 


BOCA RAM AT PLUS 

$11? mm $222 

Z-fiMB USNG IXI ORAM OR JMB S/MM 

BOCARAM AT 10 PLUS 
$15? W/2MB$26? 

UP TO 4MB WISER & PAR TORT 
BOCARAM 30 $32? 

UP TD 2Mfi TOR PS,f2 A10D 25 & JO 
BOCARAM XT $119 

UP TO 2MS EXPANSION FOR POXT 


AST RESEARCH 


6PAK286 $11? W(2MR $222 W/4MB $335 
INCLUDES HEADROOM SOFTWARE 
RAMPAGE PLUS 286 $339 WWMB $550 
UP TO 8MB TOR ATS UM 4.0 HARDWARE & SOFTWARE 

RAMVANTAGE $4? Wtttffl 

warns ATS to 64m & up to im ext. memory 


MICRON TECHNOLOGY 


2-8MS EXPANSION BOARD 

FOR PS/2 

W/2MB 5295 WiitW 5405 


EVEREX 


RAM 3000 $9? VP TO SMB FOR ATS 
RAM BMC 5225 UP TO 8MB FOR ATS 
UM 4.0 HARDWARE & SOFTWARE 


INTEL 


FOR PQXJ1AT 

ABOVE BOARDPLUS8 W/ZMBS559 
ABOVE BOARD PLUS WiSll $3TO 
FOR PS/2 

ABOVE BOARD 2 PLUS $34? 

FOR MOO 50 t SSI 55SX M. 6SSX 

ABOVE BOARD MC32 144? 

mMQQM&SG 


COMPAQ 


DESKPRO 386 20/25 20E/25E 3865 

I MB MODULE $10? 4MB MODULE $2?? 
4M6 EXPANSION 1 BOAJRD 5495 

NEW LIE 356 SRQ 4MB $990 
PORT. 386/20 4MB $210 
1.44 & I „2 MB 1/3 HEIGHT FDD 
FOR DESKPRO $12? 


LASER PRINTERS 


HP LASERJET 


HP II & HD, IIP & 111 

/MB $8? ZMB $14? 4MB $245 


PACIFIC DATA 


POSTSCRIPT CARTRIDGE $385 


IBM 


40J? £ 40I9E 

/MB $11? 2MB $18? JJMB $26? 


PANASONIC 


4420 & 44501 

/MB $10? 2MB $16? 4MB 527? 


CANON 


LBP 4 

/MB $18? ZMB $22? 4MB $31? 
LBP 6 

I MB $119 2MB $159 4MB $25? 


EPSON EPL 6000 


fMB $11? 2MB $159 4MB $259 


TOSHIBA PAGELASER 6 


/MB $11? ZMB $15? 4MB $259 


VIDEO GRAPHICS CARDS 


ORCHID PRODESIGNER IIS 
W/JJ2K6 1289 Wim S31? 
ORCHID PRODESIGNER IJMC FOR PS/2 
W!5}2KB $3?? W/1MB $499 
BOCA SUPER VGA 
W/J/2KB $149 W//MB $179 


PROLAB SCANNERS 


256 COLOR 

100400 m wrnmws sonwm 

$499 

256 GRAY SCALE 
$29? 

LAPTOPS 


TOSHIBA LAPTOP 


TI2OOS0XE, TI6Q0, T3I0QE, T390CSX, 
T3200SX, T5100, T520O 2MB $169 

TIGOOSE/XE/LE, T2O0SX 2MB $289 

T3E00&X, T320CSX 4MB $467 


MEGAHERTZ 


LAPTOP MODEMS TQSHlBAtOMPAQ/OTHERS 
2400 BAUD $14? W/MNP5 $209 
2400 MOD€Mj%00 FAX FOR TOSHIBA $407 


MEMORY 


PS/2 MODULES 


6450604 ZMB MOD 50Z55SX 70E6//12J $139 

6450608 2Mfi MOO 70A2I $149 

6450603 1MB PS/2 SIMM $69 

6450372 2MB FOR 6450167 $249 

64503 75 IMS FOR MOD 80041 $ 135 

6450379 2MB MODSM W3II $20? 

34F2933 4MB PS/2 SIMM $390 

3 0F536G 2M8 KIT MOD M286 $ 1 49 

6451060 4MB MOD 8/M2//3J $495 

6450128 4MB MOD 90 £ 95 $41? 

6450902 2MB MOD 90 £ 95 $195 


PS/2 EXPANSION BOARDS 


645060? W/2MB IflMB MOD 50,501 55SX, 60 $460 
6450605 W/2MB 2-SMB MOD 70 & 80 $460 

34F3077 W/2MB 2-/4M8MOD JOS 80 5485 

34F30II W/4M6 4-/6MB MOD 70 m 5690 

6450 185 W//MB /■ /3MB MOD 50,5SSX, 60 $425 


PROCOM PS/2 DRIVES 


200MB MDL 50IS0Z $ 1375 320MB SCSI EXT S2500 

SOmSCSlFXT $ 745 /2MB EXT FDD $ 269 

100MB SCSI EXT S 985 MCI© ADAPTER $ 269 

200m SCSI EXT $ 145 7 650MB EXT CD-ROM $ 747 


MATH CO-PROCESSORS 


NEW!" ULSI 

FASTER, LOWER COST LIFETIME WARRANTS 
30 DAT MONET BACK GUARANTEE 


US83C87-I6 

$275 US83C87-33 

$465 

US83C87-20 

$309 US83C87-I6SX 

$265 

USB3C87-25 

$379 USB3C87-20SX 

$295 

CYRIX 

83DB7-I6 

$279 83D87-33 

$494 

B3D87-20 

$319 33587-16 

$275 

83DB7-25 

$39? 83S87 20 

$319 

INTEL 

B0387SX 16 
80387-20 

„„ 80387-33 
$35? “ 

$55? 

$79 

80387-25 

$459 



SINGLE MEMORY 


SIMM/SIPP MEMORY 


1X9-70 

$59 256X9-70 

$23 

1X9-80 

$55 256X9-80 

$19 

1X9-100 

$53 256X9100 

$17 

4X9-80 

$275 256X9-120 

$15 

4X9-70 

$295 


DRAM MEMORY 


IMBXI-70 

$5,90 

256X1-100' 

$110 

IMBXI-fl 

$5.75 

256X9-120 

$1,90 

IMBXMOO 

$5.50 

256X1-150 

$1.70 

256X4-80 

$5.75 

64X4-80 

$3.00 

256X4-100 

$5,50 

64X4-100 

$175 

156X4-120 

$5.25 

64X1-150 

$M0 

256X9-80 

$2,50 

64X1-120 

$1.50 


■ HOURS MON-FRI7AM-5PM SAT 8AM-2PM S 

800 678.8648 714 258.2018 CA 714 258.2818 FAX 

UNIVERSAL MEMORY PRODUCTS 15411 RED HILL AVENUE SUITE B HJSTIN, CA 92680 

NO SURCHARGE ON YISAi'MASIERCARD, AMEX ADD 4% PURCHASE ORDERS ACCEPTED FROM QUAUHED FIRMS MS RESTOCKING FEE ON ALL NONOEFECFTVE RETURNS FRIGES SUBJECT TO CHANGE 


Circle 293 on Inquiry Card. 
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AMT 


LOWEST PRICESl 
SAME DAY 
SHIPPING 


AtfVf f INTERNATIONAL 

2393 QUME DRIVE, SAN JOSE, CA 95131 

(408) 432-0552 • (408) 432-1790 • Fax: (408) 944-9801 


COMPUTER 


SYSTEMS 


W/128K Cache 


4MB RAM 

200 m /IDE HARD DISK 
MATH CO-PROCESSOR SOCKET 
11 2HD/FD CONTROLLER 
1.2 OR 1.44 FLOPPY DRIVE 
I/O 2S7P/G/PORT 
101 KEYBOARD 
FULL TOWER CASE 
w/230 P/S 

SUPPORT UNIX, XENIX, 

DOS, OS/2, NETWORK 



AMT 386-33 MHz 
w/64K Cache 


AMT 386-25 MHz 
w/40 MB Hard Disk 



1MB RAM 


1MB RAM 



40 MB HARD DISK 


40MB HARDDISK 



INTEL 386-33 MHz CPU 


INTEL 306-25 MHz CPU 



math coprocessor SOCKET 


MATH Co-PROCESSOR SOCKET 



111 2HD/FDCONTROLLER 


1:1 2HD/FD CONTROLLER 



1.2 OR T 44 aOPPY DRIVE 


1,2 OR 1,44 FLOPPY DRIVE 



I/O 2S/P/G/ PORT 


I/O 2S/P/G/PORT 



101 KEYBOARD 


101 KEY BOARD 



MINI-TOWER CASE w.£M P/S 


AT CASE W/200 P/S 



SUPPORT UNIX, XENIX. 


SUPPORT UNIX. XENIX, 



DOS, OS/7. NETWORK 


DOS, OS/2, NETWORK 



$1399 


$1049 



w/40 MB Hard Disk 


I MB RAM 

40 MB HARD DISK 
INTEL 3 96SX 16 MHz CPU 
MATH COPROCESSOR SOCKET 

II 2HD/FD CONTROLLER 
1.2 OR 1,44 FLOPPY DRIVE 
1/Q2WG/POFTT 

101 KEY BOARD 
AT CASE W/20QP/S 
SUPPORT UNIX, XENIX, 

DOS, OS/2, NETWORK 


$ 2649/2949 


COMPUTER SYSTEMS: VGA MONITOR AND VGA 

16 BIT CARD (1024 x 768) 


$859 


$425 


MEMORY UPGRADES 


COMPAQ MEMORY 

DesfcPre 286-E. 386-2(V20£/25 

1MB 113131-001. 

4 MB 113132-001 ... 

$125,00 
.. $330,00 

DcikPro 2B6N, 386N end 386SX 

2MB 118689-001.. 

4 m 118690-001 . 

.. $200.00 
.$84500 

DevkPrO 388S 

1MB 113646-001 .... 

,,$125.00 

AMR 115534-001. 

.. 5315.00 

Desk Pro 386-33,486433 ft SyslemPro 

2MB 115144-001.*200.00 

AST MEMORY 

Bravo-286, Workstation, 386SX 

5l£K Kit 500510-010,, ___ 

2MB Kit 500510-002. 

.,.,$59.00 

..$150.00 

PremiiMT) 386-16/20C 

1 MB Kit 50O510-O07.. 

..,,*95,00 

4 MB Kit 500510-008,. 

.. $276.00 

Premium 386-20 

1MB Kit 500510-003,. —„— 

4MB KIT 500510-004 . 

., *150,00 
.. $350,00 

Premium 386-SX^S^3 $ 486-25 

1MB 50071800?. 

....*80.00 


[ HEWLETT-PACKARD MEMORY ] 

Vectr* QS/16S 

Vm D1540A. .. 

4 MB D1542A___ 

.. $112.00 
..$325.00 


Vertra QSttOPC, RS/25PC and 20C 

IMG D164QA.— 

4MB D1642A .. 

V&eira 496 PC 

IMS D21S0A .... 

4MB D2151A., ..—... 


.5126.00 

$325.00 


.$115.00 

$300.00 


IBM PS/2 MEMORY 


Model* 30-286, Eip. Board 1497259 

512 K Kit 30F5349 . 554.00 

Zm m 3DF5360 ...,*.. SI75.00 

Model* 70-£61/121,55SX, 6SSX 

1MB 6450603 $95 00 

Model* 70-E61/121, 50Z. SSSX.65SX 

2m 6450604 _ *173.00 

Model* 55SX, 65SX, 34F3077 ft 34F3011 

4 MB 34F2933 .„. *370.00 

Model* 70-A21 

2MB 6450606 . *150.00 

Model* KM41 

1 MB 6450375 __ *1 *5.00 

Model* KM 11/311 

2MB 6450379 *220.00 

All Model* 70 and SO 

2-8MBw/2M 6450605 . $48300 

2-14MB W/2M34F3077 ... $500.00 

4 16MB W/4M34F3011 ___ *925 00 

Modeti 50,502,55 SX 660 
2-8MB 1497253...,. $599.00 


LASER PRINTER MEMORY 


Hewlett-Packard L**er Jel IIP, HI ft HID 

,„..sno.Qo 

.$150.00 

,,..$21500 

Hewlett-Packard Laver Jel II ft HD 

INB 334430 ™..*110O0 

2 MB 33444 B . $150.00 

4MB 33445B™™_*21500 

IBM Later 4019 *nd 40i9e 

2MB 1039137. *369.00 

3.5MB 1038675... $469.00 

Canon LBP-6II, 8 NR, 8lfT 

2 MB S63-1880,_ *225,00 

4MB Pad #WA...*438.00 


1MB 

33474B„, W „ 

2IV@ 

33475B.. 

4 MS 

334 77B ™ 


LAPTOP AND PORTABLE 
MEMORY 


TOSHIBA MEMORY 


1MB 

Model 10DOSE/XE. 

... *265.00 

2MB 

Model l OOOSE^E .. 

.*325.00 

2MB 

Model T120OXE ..^ 

...1230,00 

2 MB 

Model T1600 __ 

...*230.00 

zm 

Model T3100E .. 

...*175.00 

2m 

ModeiT3100BX .. _ 

...*175.00 

Am 

Model T3100SX .. 

... *395,00 

2 MB 

Model T3200SX... 

...*175.00 

4MB 

Model T32O0SX .. 

... 1395.00 

2MB 

Model 5100. 

...*215.00 

2M0 

Model T5200.T&SOO .„„„ 

..*105 00 

8 MB 

Model T5200,T850O 

... *950.00 


ZENITH MEMORY 


1MB 

SupBfSpcrt 266 ft 286E .. 

.*199.00 

2MB 

SuperSpol 266 ft 286E .. 

.,,$360,00 

2MB 

SuperSpod SX/Alpha . 

...*350.00 

2MB 

SuperSpeh SX/Beta , 

...$350,00 


COMPAQ MEMORY 


1MB 

Portable LTE 286 ... 

...*175.00 

2MB 

Portable LIE 288 

... $225.00 

1MB 

SLT-286 —h*_ 

... $225.00 

4 MB 

SLT-286. 

..,$775.00 


NEC MEMORY 


1MB 

Prospeed 286 ... 

„. $270.00 

2MB 

Proepeed 386 .. 

...5400.00 

ZENITH MEMORY 


Zenith Z-386/20/2&33 ft 33E 

1 MB ZA36/38Q0ME __ $100.00 

4 MB 2A3800MK.$525.00 

Zanith Z-3a6/m025 ft 33 

2 MB ZA 3600 MG .....,.,*199.00 

Zenith Z-3S6 SX 

2MB Z-605-1 ,.,,,..*225.00 


MATH COPROCESSORS 


INTEL 

8097 5MHz ... 

90B7 28MHz ... 

0007-1 10MHz ._.. 

89287-6 6MHz ... 

00287-6 SMHz .. 

0O287XLB/1OMHZ ... .. 

B0287XTL12 MHz (Laptop),, 

80287-10 10MHz .. 

0OC207-12 l2k«Z . .. 

B0387SX-18 .... 

0O367SX-2O .,,. 

9O367DX-20. . . 

B0387DX 25 ... 

0O307DX-33. . 


.... ,$00.00 

..* 116,00 

*155,00 

.$130.00 

-*105,00 

..$105.00 

.. $ 210.00 

.$105.00 

...* 195,00 

.$295.00 

..-.* 310.00 

__$340,00 

...$425.00 

...._$ 525,00 

WilTEK 

3167-20 20MHz...... *300.00 


j nmni .. . 

3167-33 33MHz _ 

4167-25MHz,, ..* 

4167-33 W Z.. 

_ ,$500.00 

..$55600 

.$700.00 

CYRIX 

83007 16 16MHz_ 

830 07-20 20MHz.,.. 

830 97-25 25MHz..ui™ 

83097-33 33MHz... 

—__*260.00 

...$295-00 

...S36O.00 

$440 60 

835X07-16 16MHz "ZZZ 
83SX87-20 20MHz. 

.. $235.00 

.$260.00 

rr 

6C87-8 ... 

.moo 

8C287-10.... 

__$96-00 

60297-12 . 

.. ,*115,00 

60297-20 „ r ,„ . . 

, *14$ 00 

9C397-20 . , r :. . 

..$250.00 

9C 387-25 .... 

..*325.00 

90387-33 ... 

.$356 00 

AMD 


Rnr-jAT-in , 

.$99.00 

60C287-12 ... 

$120.00 


ORAM IMGXI 

1 MGXI-120NS$5» 
1 MGXI ICONX 525 
1 MGXI-flONX ...5.50 
1 M6XF70NX ...5.75 
1 MGXI-HNX .750 
ORAM 64X1 

4164-150 .$200 

4164-T2Q ..260 

4164-100-275 

4164-80__3 00 


DRAM 64X4 

41W-15„^, $1.50 

4164-12 . 

4164-10 _2 50 

DRAM 296X1 

256XM50NS.$1 70 

256X1-1 SONS ,...,199 

256XMOONS.2,00 

256XJ-80JJS m .225 

256X1-TONS „**.... 2.35 
256XF60NS 3.99 


DRAM 256X4 

256X4-t20NS.*5 00 

256 X 4 - 100 NS,. 5 50 

256X4-8GNS 5,75 

2 KH-STAT 1 C COL 

51256P-10.$2.99 

AAA 2800-06.3 00 

AAA 2800-07.3 25 

AAA 2800 60.3.50 

1X4-30 ZIPP.35,00 

1X4-0CSTT ZtPP 39.00 

1X4-70STT ZlPP 39 00 


SIMM MODULES 


IBM TYPE 256*£10.„,U.Q0 

wszwaPPS 256x9-00.1600 

4M *“*.256*0-00.1600 

1 Mx9-60 60 00 APPLE-MAC 

10 . 4 5 W 1 M*9-70 h ™ *50.00 

1MX9-80-- 49,00 j mbB.-I Q $40.00 

1 M3c9 ' 70 ;. 51 00 1 MkS-80 *45,00 

256x9^ 70 ..18.00 4 _.^^ 


LmIL 


iMeg Ilk . ^$ 90.00 

4 Meg Ilk._300,00 

IMeg Mac Portable ...29Q,O0 

3Meg Mac Portable 750,00 

IMeg Mac SE; II; IlCl.90,00 

512K Mac LC VRAM... 145.00 


CPU CHIPS 


80386DX-16 
60366DX20 
B0386DX-Z5 „„ 
603S6DX-33 
80386^-16. 
floater-go. 

60436DX-25 £B6) 700.00 

8O406DX-33 m *85.00 


$199 00 &QSJ06-B (PLCC) ...1500 
. 225 00 60286-t 0 (PUCC) ... 16.00 

. 250.00 60206-12 (PLCC) .20 00 

300.00 62M5-20 60.00 

150,00 82385-33 . 75.00 

V-20-9 . ,„.6J00 

V-20-10 . 10100 

V-3040 . 1000 


..10O.OO 
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Circle 19 on Inquiry Card 




















































































































































Circle 47 on Inquiry Card 


DYNAMIC RAMS 


4Mx9 

80ns 

$175.00 

PS2 

2M 604/608 $105.00 

1Mx9 

80ns 

$ 49.00 

1 Mx8 

80ns 

$ 45.00 

256x4 

100ns 

$ 5.45 

✓iMxl 

100ns 


41464 

100ns 

$ 2.40 

1^41256 

100ns 


2800 

80ns 

$ 3.25 

4164 

120ns 

$ 1.85 


*For quality discount, hiQb-speud parts, S1PP.Please Call! 


■ MATH COPROCESSORS 

387SX-16 IITC/CYRIX $190.00 

3C87-33 

33mHz 

$335.00 

2C87-20 

20mHz 

$110.00 

3C87-25 

25mHt 

$295.00 

2C87-12 

12mH/ 

$ 85.00 

3C87-20 

20m H/ 

$240.00 

2C87-10 

IQmttr 

$ 80.00 

3C87-16 

16mH/ 

$215.00 

D80287XL 

emHt 

$180.00 

387SX-20 

16mHx 

$215.00 

■ V-20 

a/1QmHz 

$ 8.5/15 


I.C. EXPRESS 


15140 Valley Blvd. City of Industry, CA 91744 

Customer service: (818) 333-8880 FAX: (818) 389-1236 

ORDER: (800) 877-8188 (Mon.-Fri. 8-5 PST) 

Oil! k» cwrwrt prices 6 volume oscourrts 
Prices shown tor cash MaaterCartWisa add 3% Pnoes are subject to change 
Maknumoidet $10.00 Shipping & Hjndling UPS Ground M W. A* $9 00(1 III ) 

*1 merchandise is 100% GUARANTEED wm prorrpt delivery _I 


Circle 134 on Inquiry Card. 


Instant 

Microcontroller 



Instant C Programming 

Don't use a microprocessor, use a SmartBlock ,M 
microcontroller module to build your custom 
controller. Our low cost Dynamic C rM makes 
programming a snap. 3.5 x 2.5 inch module 
includes microprocessor, memory, time/date 
dock, eeprom. watchdog, serial ports and more. 
As low as $59 in quantity. The effidency of a 
custom design without the headaches. 

Z-World Engineering 

1340 Coveil Blvd., Davis, CA 95616 USA 

Tel: (916) 753-3722 

Regular Fax: (916) 753-5141 
Automatic Fax: (916)-753-0618 
(Call from your fax, hear computer voice, use 
touchtone dial to request desired data sheets.) 


Circle 311 on Inquiry Card. 


DEC/TEK Terminal Emulation 

fck EM4105 

yjr • Tektronix 4105/4010/4014 
S V • DEC VT320 VT220. VT102 
™ • 16 color VGA/EGA support 

• PostScript, HPjLaserjet, plotter 
high resolution hardcopy 

• Pan/Zoom, mouse support 

• Extensive network support 

&k EM320 

toT • DEC VT320, VT220, VT102 
Jr • True 132 column display 
w • Remappable keyboard 

• KERMIT, Xmodem file transfer 

• DOS hot key (only 170 Kb!) 

• Extensive network support 

Diversified Computer Systems, Inc. 

3775 Ins Avenue. Suite IB 
Boulder, CO 80301 (303)447-9251 
FAX 303-447-1406 

At) Trademarks Acknowledge# 


Circle 95 on Inquiry Card. 


New SUPERPRO™ 

UNIVERSAL PROGRAMMER 


SUPEAPRO 


■ programs • PAL, EPLD. GAL. PEEL, FPL 
(up to 68 pin PLCC) 

• E(E) PROM. Rash EPROM up lo 4 Mbits (40 pins) 

• Microcontroller, Bipolar PROM 

■ Tests TTL/CMOS Logic. D/S Memory Device. 

■ High speed parallel interface card to PC/XT/AT/386 

■ Pull-down Menu driven, Library Operating software. 

■ Fast Device update on user's request 

■ 40-pin Gold ZIF Socket 

■ Lifetime Free Updates (BBS) 

■ User Device Library Generator (optional) 


TOLL FREE 1-800-541-1975 764 San Ateso Ave 

Sunnyvale. CA 94086 
TEL (408) 745-7974 
FAX (408) 745-1401 



1 



Circle 305 on Inquiry Card. 


Little Giant™ 

New! Tiny Giant™ 

C Programmable Controllers 



We have miniature 
controllers with 
parallel I/O. solen¬ 
oid drivers. A/D 
and D/A convert¬ 
ers, dock, watch¬ 
dog. LCD Inter- $159 

face, RS485senaJ, (Tiny Giant 

built-in power Digital. qty 1) 

supply and much more! Use them to control 
anything. Our $195 interactive DynamicC ,v devel 
opment system makes software development easy. 
These units have high performance and serious 
software support. We also have destgn-your-own- 
board core modules as low as $59. 


Z-World Engineering 

1340 Covell Blvd.. Davis, CA 95616 USA 

(916) 753-3722 

Regular Fax: (916) 753-5141 
Automatic Fax (916) 753-0618 
(Call from your fax, hear computer voice, use 
touchtone dial to request desired data sheets.) 


Circle 312 on Inquiry Card. 


X.25 

SDLC 

QLLC 

HDLC 

ADCCP 

PAD 


• C source code 

• ROM-able 

• Full porting provided 

• No OS required 


nn GCOM, Inc. 

U L3 1776 E. Washington 
Urbana, IL 61801 
L!iLLLl (217)337-4471 



LOW COST 
INTERFACE 
AND 

ACQUISI 
/ CONTR( 
CARDS 
FOR PC/XT/AT 


RS-485/422 Card [PC4851 $95/125 

• Serial Async. Communication up lo 4.000ft, 2 or 4 wires; NS16450UART; 

• Can be configured as COM 1-COM4; Maximum Baud Rale 56KB. 

• Flexible configuration options. RTS or DTR control of transmission direction. 

• Full/llalf duple* operation. Supports hardware handshaking (RTS.CTS). 

• Dual drivervreceivers,Handles 64 devke»;Compaiible with most comm sftwr. 

• High speed version available (supports baud rates up to 256KB ) - $165 

Dual-Port RS-485/422 [PCL743J $175 

• Two independent channels/ U ARTs; 2 or 4 wire operation. Max. Baud 56KB. 

• Dipswitcb configurable as COMM (IRQ2-7). On board terminator resistor. 

IEEE-488 Card [PC488A/C] $145/4451 

• Includes DOS Device Driver and sample Communication program in BASIC. 

• Additional sample programs in C, Pascal & Assembly - $50 

• IRQ (1-6). DMA channel 1 or 2. 1 Jp lo 4 board* per computet. 

• Compatible with most IEEE-488 Software package* for IBM-PC’. 

• I/O Addresvev and Control Registers compatible with NI's GPIB-PCII. 

• PC488C card version with Built-In Bus Analyzer hardware and software. 
(Allows Real Time 488 Bus Data Capture in background operation mode.) 

Digital I/O & Counter IPCL720] $1751 

• 32 Digital Input and 32 Digital Output Channels, 3 channel programmable 
countcr/timcr User configurable dock source. Bread board area. 

j 144 Bit Digital I/O [PCL722] $345 

• 144 lines (24 hits x 6 pons) of TTL compatible digital t/O. Output buffers sink 
24mA source 13mA Interrupt handling capability.Opto-22 module compatible 

Relay & Isolated D/I [PCL725] $240 

• 8 Relay actuator outputs; 8 Opto-lsolated digital inputs. Relay driver dreuits. 

• LED indicators for activated relays. On board signal conditioning. 

10 Channel Counter [PCL830] $345 

• 10 Independent 16 bit up/down couunten. Programmable frequency output 

• 16 bit TTL input and 16 bit TTL output ports. Selectable interrupt channel. 

6 Channel 12 bit D/A [PCL726] $495 

• Output Ranges: Oto +5V,0to + 10V, -5V, xlOVor sink4-20mA. 

• Settling time: 7<VS. Linearity: i t/2bitVoltage output driving capacity; -5mA 

• Digital I/O: 16 digital inputs and 16 digital outputs; TTL compatible 

12 Bit A/D & D/A [PCL711s] $295 

a A/D converter: 8 single-ended channlels; Device: AD574; Conversion time 
less than 25|*aec, Input range: t5V; Software Trigger Mode only, 
a D/A converter. 1 channel; 12 bit resolution; 0 to + 5V/10V Output Range 

• Digital I/O: 16 Input / I6 0utpui channels; All I/Os TTl. compatible 

a External Wiring Terminal Board with mounting accessories included. 

• Utility Routines and Dcmo/Sampie Programs for BASIC and Qaick-BASIC. 

12 Bit A/D & D/A [PCL812] $395 

• A/D converter 16 single ended inputs; Device : AD574; Conversion time less 
than 25 i*sec, Built-in programmable pacer Inpul ranges: • 10V, • 5V, - IV. 

• D/A converter: 2 channels; 12 bit resolution.; Output Range 0-5V . 

a Digital I/O: 16 Input / 16 Output channels; All I/O* TTl. compatible, 
a Counter. 1 channel programmable interval counter/limer; Use* Intel 8254. 
a DMA and interrupt capability. Utility software for Basic included. 


• A/D converter: 16 tingle ended inputs; Dcvice:HAD574; Conversion time less 
than 2S ^.sec; Buill-in programmable pacer. 

• Software Programmable Multiple Inpul Ranges: tlOV, ±5V. *2.5V, 

* 1.25V. -0.625 V. - 0.3125V. 

• D/A converter: 2 channels; 12 hit resolution.; Output Range 0-5V . 

• Digital I/O: 16 Input /16 Output channels; All 1/OsTTl. compatible. 

• Counter: 1 channel programmable interval eounter/timer; Uses Intel 8234. 

• DMA and interrupt capability. Utility software for Basic included. 


Fast 12 Bit A/D/A [PCL718] $785 


• A/D converter: 16 single ended or 8 differential channels; 12 bit resolution; 
Programmable scan rate; Built-in Interrupt and DMA control circuitry. 
Conversion speed 68.088 smpls/sec (standard). 100,000 smplvsec (optional). 

• Input ranges: Bipolar -10V. ;5V. -2JV. zlV. -0_5V; Unipolar 10,5,2, IV. 

• D/A converter: 2 channels; Resolution: 12 bits res; Settling time; 5nsec; *5V 

• Digital I/O: 16 OUT, 16 IN; TTL compatible; All I'Os TTl, compatible. 

• Cnuninrlb bit progr. interval countcr/timcr; Uses Intel 8254; Pacer clock: 

• Software: I tilitv software for BASIC and QuickBASIC included. 

Supported by LabDAS (S195/495). ASYST. LABTF-CH, UnkelScopc 

Fast 12 Bit w/ Pgm Gain [818] $875 


• A/D converter 16 single ended or 8 differential channels; 12 bit resolution; 
Programmable scan rate; Buill-in Interrupt and DMA control circuitry. 
Conversion speed 100,000 samples per second. 

• Software Programmable Input ranges: Bipolar ± 10V, ±5V, ±2.5V, ± IV, 
:03V; Unipolar 105.2, IV. 

• D/A converter 2 channels; Resolution: 12 bits res; Settling time: S^sec; -5V 

• Digital I/O: 16 OUT, 16 IN; TTl. compatible; All I/Os TTL compatible 

• Counter 16 bit progr. interval countcr/timcr. Uses Intel 8254; Pacer clock; 

• Software: Utilitv software for BASIC and QuickBASIC included. 

Supported by LabDAS. ASYST. LABTECH. UnkelScopc 

[Stepper Motor Card [PCL838] $395" 

• Capable of independent and simultaneous conlrol of up to3 stepper motors. 

• Programmable speed from I to 10,000 pps; Steps per command I to 65535. 

• DIP switch selectable I/O port base address anu wait statc.24 bit TTL I/O port. 

• Crystal based timing; All control signals oplo-isolalcd. 


Circle 48 on Inquiry Card. 

MC / VISA / AMEX Call loday for datasheets! 


Specialists in Computer Communications 
FAX 217-337-4470 


Circle 114 on Inquiry Card. 


"El 

B&C MICROSYSTEMS INC. 


750 N. PASTORIA AVE_ SUNNYVALE. CA 94086 USA 
TEL: (408)730-5511 FAX: (408)730-5521 BBS:(40«)730-23I7 

JULY 1991 • BYTE 333 





















































































DEVELOPERS' TOOLS 


DEVELOPERS' TOOLS 


DEVELOPER'S TOOLS 


NICE-51 satisfies you, who expects excellent 
functions, attractive price and easy to use. What 
a surprise, now you have it! 

8051 CIRCUIT 
EMULATOR NICE-51 

PC BASED FROM $950 

«Up to 1 Z MHz Real-Time 
vrtftatrt Intruding interrupt, 

SsriaJ ChanneJ. I/O or Cade 

Space 

* flu ill-ln programmer for EPFIOM &. 8751 

- Handles Binary, He*, a Symbol tile end down-loads data to external 
RAM 

- With Toll screen edilor,, SPF, Code. External datB, Internal data and Bit 
address can Eta di racily rafted and edited 

* Complete metru-driven software wHEwat any tedious cortimandis 

- 13 K trace Buffer, 4 $ Bit wide wrm ADDR. DATA, PI. P 3 and status 
signals 

^eaKHMtKsakpoint 

* Extra 10 fancfton keys operate routine tasks 
Call us today for rompwie product line 
Immediate technical support upon your phone call 

- 1-year warranty and 30 days money-bac* guarantee 

TRIBAL MICROSYSTEMS^— 

Tel: (41S) 623-3050 fax (415) 623-9925 
44303 S. Grimmer fflud. Fremont CA 94530 



Circle 234 on Inquiry Cord. 



TPT-100 $145.- 

P 0 CK 6 T 1 C TESTER 


» Turn TTl | 74 ,' 54 |. 

CMOS homsi Vd OflftH 

* BY OdnetT ouennaU 

* LCD tapbr 

* SMrch iinkr*}# K 


TTIE-200 S295.- 
Bfte err 

ROM,RAM EMULATOR 
(PC based | 

■ ft w 16 Oil 

*fiOM 27R iza. 7M. 51? 

* BAM S2fil e?2Sfi. 

* fm dpwnftjB limr| 

* Screfn tdil 

* Dd-wumtfcf JiH a MPUi 


TtA-PU? ftHUernltil tlx-GAL CALLwniKH *05- 

TlX-PEEL PEEL Labhi Kfl 835. TLK-flO&t 0051 Lrarti Kir 10S. 

4 EnUN Utgnnm 1& |J«mn lh*rf SWI PlDvTEEUGAUWU (WOtHI 
■ ihert pmpd of bme 

• I'cuijn i Eiperimnnta mnjii jrd i mreiifrn PCB Kit 


Call nt Today lOr complex product Sna 
■ 1 "|W warranty 3tJ day* nwnay U«t saitoUm 

TRIBAL MICROSYSTEMS 

Teh L 416 HJ 23 -BS 59 Fbh: ( 4151623-9925 
44393 S Grimmof Bhd, f-nmmt CA 04533 


Circle 285 on Inquiry Cord. 


The Taut Solution ProgMimw----- 

The Iwii iBlIifig Proprammar ainca TW5 
--Appraeleled by ovmr 5&J0D Mere mr&rkwid# 



Lup ta It Mtil. EEPflOM. Sami PflOM. SffKJifl PROM, Effrii PflOM * MPU 
laTtrjai'flirtO, HRIJ& 1 FA, FB,FCi' 521 iML^ 63 ^ 51 i 752 ' 552 M 51 , B 7 B«i 97 
H 70 E, Zntl UJ 1 . TWS 7742 . TH 577 CBJ. iTSM, . , I 

■ Tcxli TTL 174/54|, CMOS >.40-45- SRAM DRAM. SP DRAM end SlM DRAM 

■ r'ut Hfaw riii, HEX id OEU, J-*iv a T fimair Fte S(H>nei and StiuMlai. 0 
WU Dk tWMtttt 

■ 34 Wntul adx.lmi 14 sdtkttt. ROM RAM. PLCt.J bon $95 

■ Chftw hiflh qubiiv ptoui immsi CEhtfi *M&# emi wjiwa Irani (119 
W 6*W <UV-«I (or 32 ptl el tjfi 

Cat ua today tor cwnptfta product lm» 

■ 1 you warranty. 30 day* monny b*ck guonuntoe 
Kl year Iraa iofrwara updatea and Cuitarnar Suppon 

OJitnlwtors are Welcome 

TRIBAL MICROSYSTEMS — 

Tilt (415.1623-SB59 Far: 14151623 9925 
44335 S. Grimmer B|vd- Fienwit CA 94533 


Circle 286 on Inquiry Card. 


DOS IN ROM! 

ALHAYS WAITING < " ^ MM 

speed UP er th 

MV9 FtaM DHIVE1 


World's most 

popular , expandable, flexible 

Multi-User Online 


Bulletin Board 

■ BOOT 0,1 SEC 

-V2 SIZE CAF>D 4 

-ANY FEttS , Dps 1 Mhjfm V ' 


System 

-LANS. CONTPSDL 1 

'[500) 960? 


$59 

8088 SINGLE 


The Major BBS® 

STARTER SYSTEM FOR 2 LINES 

BOARD COMPUTER 

PC ON A CAROL u mi 


Includes electronic mail, 
teleconferencing, file upload/down food, 

i.OEHUG ON PC TP! a|H 


SfO messaging & file areas. 

a. TEST SBC nAH iii jH 

3-flUflN EPROM M 


classified ads , and much more! 

-aATTEnY.SOLAN tfM 

•5TFI U A RR A N T Y EM 


CALL NOW 

-fi£ PIN PC BUS M 


(305) 583-5990 

-LCO/KHD PORTS 

mv sac i, . sss a| 

MVS I OS. . . .60 


Cf) GALACTICOMM 

PC cable ►. so 

PC CARO...as 


VISA / MasterCard / American Express 



FREE CATALOG I 


WRITE or CALL Tor YOU ft FR£B 
COMPREHENSIVE R& B 
ELECTRONICS CATAIOG TOQAV! 

Pages and paps c! photographs 
and itlusiiated, descriptive text 
Tor B&B's completB line at RS- 
232 converters. RS'422 con- 
venef s, currant loap oonyert- 
m edaplers, break-out box 
es, data switches, data split¬ 
ters, sftort bad modems, 
surge pratBctofs. and much, 
much more. Most products meet 
FCC Part 15J YourRS-232 needs 
tor quality, service and competitive 
pros will be mure than met by B&& 
ELECTRONICS Manulselurer la *ou. no mid- 
diemanl Money-back guarantee! 1 Same-dsy 
shipmflnll One-year warranty on products' 
Technical support is available 


Write Tor Your FREE Catalog Today! 

B &H electronics 

MAHUFACTUWNC COMPANY 


4000 Saksr Road P.Q. Box 104Q * Ottawa, IL61350 


Phone:815-434-0846 


Circle 1 80 on Inquiry Card. 


Circle 113 on inquiry Cord. 


Circle 34 on Inquiry Card. 



Intelligent 

SCSI 

CONTROLLERS 
FOR ISA & MCA 


"The Only DCBs to 
Consider for NetWaref 

NEW! PROCOMP F-DCB for NetWare 
has on-board boot & floppy support, 

DRAVADD & DRANLM deliver extra 
hard disk drive & erasable optical drive 
performance under NetWare. 

Works today with NetWare 2,15, 2.2,3. L, 
and 3.11 (and OS/2, DOS and UNIX). 

Create fully NetWare Ready compatible 
drives using DCBSET 5. 


Phone: £216} 234*387 
FAX: (216) 234-2233 
Reps and Distributors wanted 
6777 ENGLE ROAD, CLEVELAND, OH 44130 


HYPERCROSS - asm * 

Multi-Target Macro Cross Assembler 


Fasi One Pass "Lforary Drivon* Execution. 
FC-asm Style Directives and Expressions. 

PROCESSORS SUPPORTED: 


3049 

6901 

1S0O 

7800 

32QC1X 

za 

3051 

6905 

6502 

70XXX 

320C2X 

ZBO 

3035 

6309 

6501G 

TMP4300 

TMS370 

ZTB0 

3035 

6911 

COP4QD 

TGP4300 

TMS7DDD 

Z2B0 

3096 
B0196 

63000 

CQP90Q 

TMP4700 

TMS9909 

SUFEF 

64100 


Popular Vendor Style Input Source Cods Syntax Ruins. 
Six Run Cwie Format Choices & Program List Optwr. 
Host: IBM PC or Compatible (PC-DQSfMS-DOS). 

STANDARD SYSTEM: S 249 .Q 0 US 

M acro C ross Assembler, 3i Processor Libraries, 
Sample Programs, Single User License, Us&r Manual. 

3 1/2 or 5 i/fl Diskette Option, US Shipping £ Handling- 

Directive Subsei, No Macros, 23 Processor Libraries. 

K & M Associates (404) 971-2649 

P.Q. Box 670054 

Marietta, GA 30066 * Tr«dcrmrk Hypetty* Cwp. 


QICPAK 

Cartridge & Tape Conversion 

Vogon's QfC-02 and SCSI PGirased solutions 
provide access to the widest range ol Micro, Mini, 
Mid-Range and Mainframe Cartridge and Tape 
Dotq, with options For user developed software. 

Cartridge/Tape Formats 

1/4" (QIC-11 to QIC-525] DOS/UNIX [TAR r 

RBAKj, 5/3X, AS/400 (READ and WRFTf) 
1/2" ■ IBM/ANSI La bailed/Un la belled 
-3480 - IBM Labelled 
DAT ■ IBM formots and UNIX Systems. 

Interchange Facilities 

Conversion From one type of cartridge or ta , pe to 
another, Media duplication, DOS Data to IBM or 
UNIX Systems, IBM or UNIX Systems to DOS. Used 
by Accountants/Auditors, COM Bureaus, 
Conversion Com ponies, Software Houses, PCB 
Manufacturers and Many Others Worldwide. 

In the USA contact Computer Peripherals Unlimited 
on 602-774-3101 or FAX 602-773-9183 

VOGON 

VOGON ENTERPRISES LIMITED 

M IflflhampftMd Read, Wekinglwni, 

BrrkiJik* RQI 1 2 JD England 
Tals *4 *|OJ 7M 75«11/5W041 * PAX, 44 +10] 734 090040 



Circle 228 on Inquiry Card. 


Circle 156 on Inquiry Cord. 


Circle 301 on Inquiry Card.. 















































MEMORY! 

WHY SHOULD YOU BUY FROM FIRST SOURCE INTERNATIONAL? 

In this day and age t it is rare to find a company that delivers price and servicel The fact that your company backs up its products, 
on top of excellent prices and service is extraordinary!" - Customer, Robert C Hamlin, VA 


FIRST 



URCE 

INTERNATIONAL, INC. 


"The Only Source for Computer Memory T 


WE ACCEPT INTERNATIONAL ORDERS AND PO $! 

3 DAY INTERNATIONAL DELIVERY VIA FEDERAL EXPRESS , UPS OR DHL! j 

✓ ALL USER INSTALLABLE ✓ UNLIMITED SELECTION 

y' QUALITY PRODUCTS ✓ EXCEPTIONAL WARRANTY \ 

✓ GREAT PRICES ✓ FREE TECHNICAL SUPPORT ' 

✓ SUPERIOR SERVICE ✓ FLEXIBLE PAYMENT OPTIONS 

CALL 714-588-9866 or FAX 714-588-9872 24 HOURS-A-DAY* 


YOUR CHOICE OF QUALITY MEMORY PRODUCTS MANUFACTURED BY: KINGSTON , PARAGON , AND APRICORN 


IBM MEMORY 


yodel ps/1 

512K Kit 1057035 . 579.00 

2MB IBM PN N/A . $219.00 

Models 3Q-2S6. Exp. Board 1497259 

512K m 3QF534S . *. 539.00 

2MB Kit 30F536Q.$129.00 

Modefe 70-£61/l2l.50Z,555X.*55X 

1MB 6450603 .. fH .. $69.00 

2MB 6450604 . $ 139.00 

Model 70-A21 

?m 6450608 ,. $149,00 

Models 55 SX, 65SX, 34F3C77 ft 34F3011 

4MB 34F2933 . $299.00 

Model 30-141 

1MB 6450375 . $99.00 

Models 50-U1/311 

2MB 6450379 $ 159.00 

Models S0-A21/A31 

4MB 6451060 .. $259,00 

Models 90, 95 and P75 

1MB 6450902 .. $T99,00 

4MB 6450125 .$429.00 

Expansion boards for oil models 50 and 60 

2-BMB wPM 1497259 . $599.00 

2-16MBw/2M -6450609 .. $429.00 

Expansion boards for on models 70 and 30 

2-14MBw/2M 34F3077 . $399.00 

4-16MBW/4M 34F3011 ... $559.00 


COMPAQ MEMORY 


DeskPro 2&6-E.386-20/20E/25 

1MB 113131-001 . $109.00 

4MB 113132-001 _ ...$259.00 

Desk Pro 3865/16 

1MB 113646-001 __ $ 119.00 

4MB 112534-001 . *^.$319.00 

UeskPro 25414, and 3B6N 

0« Board 115700001 . $109.00 

DeskFro 2ftfiW. 356N, 366&X/20 

1MB 1156S6-001 ^. . $59.00 

4M& 113690-001 $399. W 

DeskFra 36661. 3865X/20 

2MB 115669-001 .. ..$149.00 

DeskPro 306-33. 466-53 ft SysSemPro 

2MB 115144-001 . $149.00 

SMB 116561-001 .. $959.00 

Desk Pro 306 - 20e and 25e 

1MB Board 113644-001 .. .....$1.79,00 

4M0 Board T13645CP1 .. $359.00 

DeskPro 3565 

1 ME Board 113633001 . $139,00 

4MB Board 113634001 . $369.00 

DeskPro 336/16 (Populate fn this order) 

1MBK6T 100071-001 $129.00 

1 MB Board 108069-001 . $239.00 

2MB Board 100069/ 71-001 . $339.00 


LAPTOP MEMORY 



Portable 336/25 


l> BRAND NEWI 

comp * q . 


Portable LTE 236 


Portable 111 

$0-23* 


4MB __ $319.00 

1MB . .$129.00 

4MB -. m . $599,00 

2MB _ $129.00 

1MB. . $1*9.00 

4MB .. $599.00 

1MB.$1*9,00 

2MB.$279.00 

4MB..... . $599.00 

TOSHIBA 

Model I BOOSE, XE. LE. 20MSX 

I ME .. $139,00 

2MS .. $279.00 

4MB . $*49.00 

SMB. . $1199.00 

2M5 . $169,00 

2MB $169.00 

2MB . ,,$169.00 

2MB ... ,$169.00 

4MB . $399.00 


SlT'33* 


Model 1000LE, 20005X 

Model T12QQXE 
Model TI600 
Model T3100E 
Model T31QGSX 


Hewlett-Packard LaserJet nisi 

I MB $89,00 

4MB. . * . $329,00 

Brother HL-8 

1MB ... $159.00 

2MB . $199.00 

Conan LBP-4 

1MB. . $199.00 

2MB ... $349.00 

Canon LBP8-IH 

IMS. . . $199.00 

2MB . $339.00 

3MB . $479.00 

Compaq LTE386/20 

1MB . $399,00 

4MB .. $649.00 



PRINTER MEMORY 


Hewlett Packard LaserJet IIP. III. HIP and HID 

2MB 334750 . $149,00 

4MB 3347 7B . .$249.00 

Hewlett Packard LaserJet n end HD 

2MB 334449 $ 139.00 

4MB 33445B . $239,00 

IBM Laser 4019 and 40 3 9e 

2MB 1039137 . ,$169.00 

3.5MB 1038675 . .$249.00 

Canon LBP-8U. 8IIR, 31TT 

2MB S63-1&B0 . ...,$139,00 

4MB PINN/A- .. $239.00 

Panasonic 4450, 44501 and 4420 

2MB KX-P441 .. $169-00 

4MB PNNM'~~ . $269.00 

Toshiba Page Laser 6 

2MB LS6-NB009Q . $ 169.00 

Oki Laser 400, 800 and 320 

2MB OKIPNN/A„, .$1*9,00 

Laser printer memory also available tor: 
Texas Inst. QMS Epson Canon 
Apple Brother AT&T TIC 


Texas Inst. QMS 
Apple Brother 

IBM 


4Wlx9’8Q .... 

$269.00 

1Mx9-10 .... 

. $52.00 

lMjf9-a0.... 

.$53.75 

1 Mx9-7Q.... 

. ..$56.25 

256k9-10 ... 

.$35.00 

256;<9-0O ... 

w. _— 

. $16.00 

T O 

L L 


1MBX1 

1MXM0 ...... $5.50 

1MX1-0O....$6.00 

256KX4 

256KX4-T0 .$5.50 

245KX4-0Q $6.00 


AST MEMORY 


Premtum 33*c and 336-16 

1 MB Kit 50051D-007 . $69.00 

4MB Kil 500510-008 ... $239,00 

Premium 386-20 

I MB Kit 500510-003 .. $39,00 

4MB Kit 50051M04 .. $2*9.00 

Brava 386 SX, WS/286;386 and /2 

2MB Kit 500510002 .. $ 129.00 

4MB Kit 500510-003 . ... $239,00 

Premium 386-SX/16/25/33 ft all 486 models 

1MB 500718-002 . $69.00 

Premium 40* 

2MB 500710-004 _ ._. $179.00 

Premium II3&63X/20 8 3865X/16 

1MB 500760-003 ..... $79.00 

4MB 500700-004.. $399jOO 

0MB PNN/A. $779.00 

222 

vecha 05/165 8 E5/12FC 

2MB Kit D1354A . $129.00 

vectia QS/165 and R3/20PC 

1 MB Kit D1540A, . , ....$79.00 

4MB Kit D1542A $259,00 

Vectra QS/20PC. RS/25PC, 20C and 25C 

1MB Kit D164QA .. .$79.00 

4MB Klf DT642A .. . $259.00 

Vectra 436 PC 

1 MB Kit D215QA ..._. $89.00 

4MB Kit D2151A $399.00 

Vectra 406PC and 386/25 PC 

BMB Kit D2152A .... $899.00 

Vectrd 386/25 PC 

2MB Kit D23B1A . $149.00 


HEWLETT-PACKARD MEMORY 


4MB $409.00 

Model 13200 3MB .. $279.00 

Model T5100 2MB .. $ 169.00 

Model T5200.5200C.3300 2M& .. $ 169,00 

BMB .. .$999.00 

ZENITH 

SHmsPod 1MB.... ...$199.00 

Slims, SuperaPort SX, 286E 2MB $219.00 

Slims, Su pwiPwt 2S6E 4MB . $499,00 

SupeisPert 286. 2S*E 1 MB Kj! ......... $ 129.00 

SupersPart SX 2MB A or B.„. $199,00 

TurbesPait 386E t MB ... $ 199.00 

TurbosPoit 386E 4MB.$569.00 

NEC 

Prcspeed 20*, 386SX/16 t MB . $25 9.00 

4MB $569,00 

ProSpeed SX/20 I MB . . . $2 5 9.00 

4MB .$529.00 

Prospeed $8* 2MB .. $279.00 

SMB . $1079.00 

Many other brand name laptop and 
notebook memories available! 
Panasonic Sharp Everex 

Texas Inst. Packard Ball Sanyo 
leading Edge Hewlett Packard AST 


ZENITH MEMORY 


Zenctti 2-386/20/25/33 ft 33E 

IMS ZA36/38Q0ME . $79.00 

6MB ZA3S0DMK .. $399.00 

ientth 2-336/25 ft W 

2MB ZA360DMG... $ 149.0CI ! 

2entfh 2-33* SX 

2MB Kit Z-605-1 .. $129.00 

Zenith Turbos pert 3$6e 

4MB ZA-3034-MK $569.0tf 


NEC MEMORY 


EXPANSION BOARDS 


Everex RAM 3000 Deluxe 

Up to 3MB of bcise. expewided ond/ar emended 
memory CMS A ,0 compaNbte with no wall stotes. 
Uses 256 Kji 1 Dram 

with 512K: ... ...$139.00 

BocaRam/AT Plus 

Up to 8MB fpr pny AT or !* CIT oompaHcle 
machinea ainnkig up ta 33MHz. OlTors af types of 
memofv. ptovtdes o mendmumof 0MB UM/EMS 4.0 
Uses IxT Dram Pr 1x9 SIMM mod Lies 

2MB with DRAMS: $239.00 

2MB with SIMM s: ... $269.00 

pawermote sx 

2MB Brd APC-H855 ... $569.00 

4-flMB Brd APC-H&53.$ 349,00 

SMB Brd NEC PN N/A . $1429.00 

Pawermote sx P|u& 

1 -2MB Brd APC-HB5GE . . $239.00 

2MB Brd NEC PN M/A ............. $399,00 

4-8MB Bed APC-B52E . $669.00 

Pawermote $X/20 

2MB CPU OP-410-B101 ......_ $239.00 

2MB CPU/OK OP-41 CW1 DO- .. $299.00 

2MB Brd QP-41081G2 . .$239.00 

2MSKrt OP41&8103, . $179,00 

Pawermate 386/20 

2MB Kit APC-H655X .. $429.00 

Pawermate 386/25 

2MB APC-H655E .. $429.00 

8MB APC-H666X .. $1329.00 

0MB Base APC-H657X ..$ 1329.00 

pawermate 386/253 

2MB Kft OP410-5201 . $239.00 

8MB kit OP4105202 . $759.00 

Pawermate 386/33E and 436/25E 

2MB QP41-510!..$299,00 


TOLL FREE FROM ANYWHER E IN THE U S. OR CANADA 

ORDER NOW! 1-800-535-5892 



WE ACCEPT VISA, MASTERCARD AND AMERICAN EXPRESS! 

■ No surcharge on visa or Mosfercafd. Ami* odd 4%. 

■ Terms: AMEX. Visa, Mastercard, C.Q.D., P.O.'s. 

* 20% Restocking fee on all non-defeettve returns 
and refused -orders. Return Authorization 4 required 
» Manufacturers' part numbers are for your convenience. 

ail products are Nrd party. TOO* compctibEe ot Iu3 retbndi 
» Prices and avallabffrty subject to change. 

■ 'Wo wHi beat any advedsed pfico' valid only on identlcol 
txands. offer not good for SIMMs or DRAM. 


I NIL 011 -714-586-9866 
U.S. 800-535-5892 
FAX 714-588-9872 

QiMaiiai m 

FIRST SOURCE I NT'L INC. 
36 ARGONAUT, STE 140 
ALISO VIEJO, CA 92656 


FOLLOW YOUR PACKAGE EVERY STEP OF THE WAY! 





FAST, INEXPENSIVE AND DEPENDABLE DELIVERY ANYWHERE IN 
THE WORLD! CHOOSE THE CARRIER TO FIT YOUR DELIVERY NEEDS 
AT LOW RATES, INFORMATION FOR TRACKING SHIPMENTS IS 
READILY AVAILABLE AT YOUR REQUEST! 


BY77 


Circle 105 on Inquiry Card (RESELLERS; 106). 
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The Cream. The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK, 

BYTE WEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

-K-- 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada}. Your subscription to BYTEWEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don't miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281} and charge to a major credit 
card or we'll bill you. 


EYTEMUr 



One Phoenix Mill Lane, Peterborough, NH 03458, 


BYTEWEM offers a money-back guarantee if you are not completely satisfied. 



YES! Sign me up as a subscriber to the Cream of the Crop, BYTEWEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


Q MasterCard Q VISA 

Q Check enclosed Q Bill me 

Card # _ 

Exp,_ 

Signature_ 


wnwm 


M 


One Phoenix Mill Lane 
Peterborough, NH 03458 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

•Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


© Direct Marketing Association, Inc. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 



• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 




hern irr 
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EDITORIAL INDEX BY COMPANY 

Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


Company, Page # Inquiry # 


A 

Addison-Wesley, 267 

Adobe Systems, 123,134,271 1105 

1135 

ADP Autonet, 190 980 

Advanced Digital Information, 

58 1291 

Advanced Micro Devices, 25 
Advanced Network and 
Services, 181 

Advanced Research Projects 
Agency, 181 

Aldus, 123,134,139 1106 

1136 

Alloy Computer Products, 194 1400 
Alpha Software, 66 1298 

Andsor Research, 66 1301 

ANS, 181 

Anterior Technology, 181 
Apple Computer, 161,181, 

249, 267, 293 
Apricot, 161 
Artisoft, 10 
Ashton-Tate, 25 

AT&T, 161,181,190 981 

Atari, 52 1271 

ATI Technologies, 10 
Autodesk, 134,219 1107 

1221 

Avalan Technology, 91 1228 



B&B Electronics, 285 1146 

Bell Atlantic, 161 
Bellcore, 161 
BIX, 169 

Borland International, 25,134 1108 
Brightwork Development, 91 1225 

BT North America, 190 982 

BT Tymnet, 161,169 
Buerg Software, 73 1160 


C 

Cabletron Systems, 169 
Casio, 101 
Cayman, 293 

CD-ROM, 277 1153 

Central Point Software, 134 1109 

Citizen America, 10 
Claris, 134 1110 

CNet Technology, 58 1293 

Commodore Business 
Machines, 25 

Compaq Computer, 134 1111 


Complementary Solutions, 91 1222 


CompuAdd, 210 1132 

CompuServe, 161,169,190 984 

Computer Modules, 54 1281 

Computer Support, 123 1137 

Conveyant Systems, 62 1294 


Corel Systems, 73,123,134 1112 

1140 
1154 

Corporation of Open 
Systems, 161 


Computer Peripherals, 62 1297 

Cube Computer, 52 1272 

Cubix, 194 1401 

Cue Network, 25 

Cyllx Communications. 190 985 


D 

Data Translation, 72 1307 

Datacap, 70 1304 

Datapro Research, 169 
DEC, 169,303 

Delrina Technology, 123 1144 

Diamond Computer, 219 
Diamond Data Management, 

70 1303 

Digital ChoreoGraphics, 72 1310 

Digital Research ,36 1174 

DMA, 161 

Dycam, 73 1156 


E 

Eagle Technology, 134 1113 

Earthquest, 277 1151 

Enhanced Software 
Technologies, 285 1147 

eSoft, 161 

Evergreen Systems, 194 1402 


F 

Facit, 53 1277 

Falco Data Products, 52 1274 

Farallon Computing, 48 1170 

Federal Technology, 62 1296 

Fifth Generation Systems, 91 1224 

Foster Manufacturing, 123 1142 

Fox Software. 10 

Frame Technology, 134,139 1114 

FutureWare, 241 


G 

Gateway 2000, 52 

1273 

GE Information Services, 190 

986 

General Atomics, 181 

GEnie, 169 

Graphnet, 190 

987 

GraphPad Software, 72 
GTE/Sprint, 161 

1309 

H 


Hayes Microcomputer Products, 

134 

1115 

Hewlett-Packard, 25,101, 
134,271 

Howard W. Sams, 181 

1116 


I 

IBM, 25,169,181,303 
IBM Information Network, 190 988 

Icom Simulations, 66 1299 

Infonet, 190 989 

Information Presentation 
Technologies, 58 1290 

Intel, 25 
Interleaf, 139 
Internet, 169 

Interpreter Disc Products. 53 1279 

Invisible Software, 58 1292 

Iomega, 134 1117 


J 

J&L Information Systems, 194 1403 
Jandel Scientific, 72 1308 

Joint Photographic Experts 
Group, 25 


L 

LANmaster, 194 1404 

Letraset Graphic Design Software, 
123 1139 

Link Technologies. 53 1276 

Logitech, 139 

Lone Star Computer Services, 

285 1150 

Lotus Development, 10,134 1118 

Lucasfilm, 219 


M 

M-USA Business Systems, 70 1306 
Mars Microsystems, 210 1133 

Mathemaesthetics, 66 1300 

Mayo Clinic, 181 


MCI, 169,181 

Meridian Data. 303 

Merit Network, 181 
Microcom, 161 

Micrografx, 25,123 
Microsoft. 10,25,36,123, 
134, 219, 241,267 

Mind’s Eye. 73 

Monolithic Systems, 54 
Motorola, 229 

Multimate, 303 

MultiScope, 73 

Mustang Software, 161 

1138 

1119 

1145 

1173 

1161 

1282 

1231 

1162 

N 


National Science Foundation, 

181 


Nautilus, 73 

1163 

NCR, 25 


NEC Technologies. 134 

1120 

Network General, 91 

1229 

Newtek. 25 


Nisca, 53 

1275 

Northern Telecom, 161 


Northgate Computer Systems, 

43.134 

1121 


1172 

Norton-Lambert, 91,161 

1223 

Novell, 25.134, 169,194 

1122 


1405 

NYNEX, 161 


O 


OCR Systems, 134 

1123 

Opus Systems, 54, 210 

1131 


1283 

OS Technologies, 241 


Output Technology, 25 



P 

Pacific Bell, 161 
Pacific Data Products, 271 
Panacea, 219 
Panasonic, 25 

Para Systems, 235 976 

ParcPIace Systems, 25 
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International 
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Penn State University, 293 
PentaSoft, 241 
Performance Systems 
International, 181 
Personal Tex, 139 
Phar Lap Software, 219 
Pixar, 219 

Power Up Software, 139 
Prescience, 73 1164 

Princeton University, 293 
PSI, 181 
PSS, 241 


Q 


Quanta Press, 73,303 
Quark, 139 

1158 

R 


Radio Shack, 161 

RDI Computer, 210 

1134 

Redlake, 54 

Regional Bell Operating 
Companies, 161 
Remington, 303 

Ricoh, 25 

1284 


S 

Senate Committee on 
Commerce, Science, and 
Transportation, 181 
Server Technology, 62 1295 

Sharp, 101 
Shiva, 293 

Silicon Beach Software, 123 1141 

Simon & Schuster, 351 

Solbourne Computer, 210 1130 

SolNetics, 25 

Sonera Technologies, 10 

Sony, 249 

Spinnaker Software, 139 
Sprint International, 190 990 

Stanford University, 293 
StrataCom, 161 
Summagraphics, 219 
Sun Microsystems, 134,181 1124 

Symantec, 70,134 1125 

1302 

SynOptics Communications, 

91 1227 


T 

Tandy/Radio Shack, 10,25,48 1171 


Technology Design, 25 
Technology Fusion, 54 1280 

Telebit, 194 1407 

Telecom Canada, 190 991 

Texas Instruments, 25 
The Gawain Group, 285 1148 

The Insurance Agency, 285 1149 

The Software Link, 194 1406 

The Software Toolworks, 73 1159 

Three-Sixty, 73 1157 

Tiara Computer Systems. 91 1226 

Time Arts, 123 1143 

Timeworks, 139,277 1152 

Toshiba America Information 
Systems, 134 1126 

Trantor Systems, 73 1165 

Traveling Software, 73 1155 


U 


Unicode, 108 

Unison World, 139 

1076 

Unitel Communications, 190 
University of Michigan, 181 

US Sprint, 169,181 

UUNET Technologies, 181 

983 

V 


Ventura Software. 101,139 


W 


Wang, 303 

Wang Network Services, 190 

992 

Weitek, 25,219 

Western Digital, 134 

1127 

Wiltel. 190 

Within Technologies, 10 

993 

WordPerfect, 134 

World Library, 303 

1128 

X 


XcelleNet, 91 

1230 


Z 

Zenith Data Systems, 10 
Zentao, 235 977 

Zeos International, 219 


Advertise your computer product to 
BYTE's highly responsive International 
readers: 134,000 technically advanced 
business buyers (of which 95,000 are 
located in Europe). 

Bound into the Pan-European/ 
International section of BYTE each month, 
the International Direct Response 
Postcards is a quick way to obtain hot 
prospects and big sales. Each postcard is 
perforated so it can be easily tom out and 
returned to you via mail or fax. 

Expand your horizons into 
this valuable marketplace. 

The Pan-European marketplace is 
preparing to greatly expand trade in 
1992. And BYTE’s International 
Direct Response Postcards presents the 
perfect opportunity to test your product 
in this marketplace and to get your 
company positioned in the minds of the 
major buyers. 

To learn more about this advertising 
opportunity, in the United States, contact: 

Ellen Perham 
603-924-2598 
603-924-2683 (fax) 

in Europe, contact: Uwe Kretzschmar 
44 81 545 6268 
44 81 540 3833 (fax) 


EVTE 
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READER 

SERVICE 


' Correspond directly with company. 


ALPHABETICAL INDEX TO ADVERTISERS 


Inquiry No. Pago No. 

Inquiry No. Page No. 

Inquiry No. Page No. 

. 

313 R/E LTD 72IS*64A*B 

85 COMPUCOM 

319 

113 

GALACTICOMM 

334 

6 

313 R/E LTD. 

234 

410 COMPUSAVE 

7215-53 

431 

GAMMA PRODUCTIONS 

7215-20 

401 

3EST-USA 

7215*60 

66 COMPUTER ASSOCIATES 

..21 

* 

GATEWAY 2000 

24A-D 

9 

3M. 

71 

67 COMPUTER ASSOCIATES 

138 

* 

GATEWAY 2000 72I5-32A-B 

10 

ABACUS 

247 

325 COMPUTER FRIENDS 

296 

114 

GCOM.INC . . 

333 

11 

ABACUS 

247 

420 COMPUTERQUICK 

7215*50 

115 

GENERIC SOFTWARE 

223 

402 

ABTECH INC 

7215-51 

582 COMPUTER SALES PROF 

72NE-7 

586 

GIT CO. h LTD 

72NE-11 

493 

AHTECH INC. 

721551 

583 COMPUTER SALES PROF 

72NE*7 

608 

GIT CO ,LTD . 

72PC*5 

625 

ABTECH INC. 

72SO-9 

■ COMPUTERSOLLITIONSNW 72IS-64C-D 

632 

GIT CO ,LTD... 

72SO-5 

626 

AHTECH INC. . . . 

7250-9 

68 COMPUTERLANE 

321 

116 

GLENCO ENGINEERING,INC 

237 

12 

ADDON AMERICA 

327 

* COMPUTER/BYTE BOOK CLUB 

269A-B 

117 

GHEENVIEW 

74 

13 

ADVANCED LOGIC RESEARCH 

2,3 

‘ COMPUTERfflYTE BOOK CLUB 

281 

118 

GREG LEWIS PRODUCTIONS 

29$ 

14 

ADVANCED LOGIC RESEARCH 

2,3 

421 CONCORD COMPUTER CORP 

7215-27 

119 

GREG LEWIS PRODUCTIONS 

296 

404 

AGC ELECTRONICS COR P 

7215-29 

422 CONCORD COMPUTER CORP 

72IS-27 

432 

GREY MATTER 

72IS-37 

405 

ALADDIN KNOWLEDGE SYS LTD 

7215-21 

69 CONTROL VISION 

324 

120 

GTEK. 

214 

552 

ALPC . 72MW-18 

* COPIA INTERNATIONAL LTD, 

118 

121 

GTEK 

.214 

553 

ALPC. 72MW-18 

70 CORE INTERNATIONAL. 

283 

122 

GUI CLEARINGHOUSE. 

276 

15 

ALPHA PRODUCTS .. . 

329 

71 CORE INTERNATIONAL 

263 

123 

HAUPPAUGE . 

*1 

406 

AM DS LTD 

7215*28 

74 COREL SYSTEMS CORP 

.147 

124 

HOC .... 

158 

18 

AMERICAN ADVANTECH. . 

328 

75 COREL SYSTEMS CORP 

147 

125 

HOC. 

166 

17 

AMERICAN SMALL BUSINESS COMP 131 

72 COREL SYSTEMS CORP 

245 

128 

HELIOS USA 

278 

13 AMS 

324 

73 COREL SYSTEMS CORP 

245 

127 

HEWLETT PACKARD PERIP 

34,35 

15 

AMT INT'L. 

332 

76 COVQX . 

319 

126 

HIGH RES TECHNOLOGIES 

324 

20 

ANNA BOOKS 

130 

77 COVOX 

319 

129 

HOGLEON. 

310 

407 ADC INT'L CORF 

7215*54 

78 CURTIS, INC 

190 

130 

HORSTMANN SAN DESIGN INC 

10* 

21 

APD 

114 

GO CYBEXCORP 

130 

131 

H.CO COMPUTER PRODUCTS 

322 

22 APPLE COMPUTER . . 

8,9 

79 CYBEXCORP (INT'L) 

180 

132 

H CO.COMPUTER PRODUCTS 

322 

23 

ARTISOFT 

292 

61 CYRIX 

.77 

133 

1BM-GRAPHICS SOFTWARE 

27 

313 

ASHTONTATE . 

22,23 

62 DATA VAC .. ....... 

104 

134 

1C EXPRESS 

333 

314 

ASHTONTATE. 

22,23 

568 OATATRANS SYSTEMS 

72NE-13 

433 

IDIOMA/I-CQM. 

7215*60 

33 

ASP COMPUTER PRODUCTS 

46 

587 DATA1RANS SYSTEMS 

72NE-13 

135 

IIYAMA ELECTRIC 

. ,..07 

406 

ATICO . . 

7215-59 

628 DATATRANS SYSTEMS 

72SO-7 

609 

IMPLEMENTS 

72PC-15 

26 

AUTOMATED COMPUTER TECH 

274,275 

629 DATATRANS SYSTEMS 

7250*7 

136 

INDUSTRIAL INFO INDEX. 

40 

27 

AUTOMATED COMPUTER TECH 

274,275 

423 DATAVISIONAG 

72IS-41 

434 

INEX TECHNOLOGY 

72IS-38 

26 

AVIEW TECHNOLOGY 

262 

83 DELL COMPUTER (N.A.) 

cm 

137 

INFINITE POSSIBILITIES 

150 

29 

AVIEW TECHNOLOGY . . 

262 

85 DELL COMPUTER^. A) 

CIV 

138 

INFINITE POSSIBILITIES 

ISO 

30 

AVDCET SYSTEMS.INC 

327 

84 DELL COMPUTER 

80,61 

143 

INFOCUS SYSTEMS. 

106,107 

31 

AXIOMATIC COMPUTER CORP 

320 

■ DELL COMPUTER 

3S2A-8 

139 

INTEGRAND RESEARCH CORP 

208 

32 

AXIOMATIC COMPUTER CORP 

320 

556 DERBYTECH COMPUTERS 

72MW-20 

140 

INTEGRATED INFO TECH . 

65 

34 

BAB ELECTRONICS 

334 

557 DERBYTECH COMPUTERS 

72MW-20 

141 

INTEGRATED INFO TECH 

05 

46 

B&C MICROSYSTEMS 

325 

830 DERBYTECH COMPUTERS 

7250-16 

142 

INTEL CORP 

310 

47 

BAG MICROSYSTEMS 

333 

831 DERBYTECH COMPUTERS 

7250*16 

435 

INTERNATIONAL SOFTWARE OiST 

7215*52 

45 

BAG MICROSYSTEMS 

333 

87 DESIGN SCIENCE 

98 

436 

INTEHSYS.INC 

72IS-42 

35 

BALER SOFTWARE 

30 

88 DESIGN SCIENCE 

96 

437 

INTERSYS.INC . 

72IS42 

36 

BEST POWER TECH INC 

310 

* DIGITAL EQUIPMENT 

226,227 

319 

INVISIBLE SOFTWARE 

244 

37 

BINARY TECHNOLOGY 

325 

19 DIGITAL VISION 

116 

144 

10 TECH 

317 

• 

BIX 248,254,286,286 

98 DIGITAL VISION 

116 

145 

IOMEGA 

152,153 

* 

BIX. . , 

72IS-62 

01 DK3FTALK ... 

29 

146 

IOMEGA 

152,153 

450 

BEX 7215-10,11 

92 DIGITALK 

253 

147 

IRWIN 

225 

450 

BIX {INT’L). 

80,61 

93 DISTRIBUTED PROCESSING TECH 179 

438 

IXI LTD.. 

72IS-24 

38 

BLACK A WH ITE INT’L 

260 

94 DISTRIBUTED PROCESSING TECH 170 

149 

JADE COMPUTER 

. 187 

409 

BLAISE COMPUTING. 

72IS-18 

95 DIVERSIFIED COMPUTER SYS 

333 

149 

JAMECO. 

300,301 

39 

BORLAND INTERNATIONAL 

11 

98 DOLOH COMPUTER SYSTEMS 

. 51 

439 

JC INFO SYSTEMS . 

72IS-15 

40 

BORLAND INTERNATIONAL 

. . 11 

97 DTK COMPUTER,INC 

90 

6 

J DR MICRODEVICES 

346,347 

41 

BP MICROSYSTEMS 

330 

9B EECS 

328 

7 

J DR MICRODEVICES 

345,347 

399 

BUFFALO PRODUCTS (N. A.) 

180 

99 EECS 

328 

150 

JEMINI ELECTRONICS. 

326 

42 

BUREAU OF ELECTRONIC PUBL 

82 

424 EIZOGQRP 

72IS-2 

1 

JP SOFTWARE 72IS-64A-B 

43 

BUREAU OF ELECTRONIC PUBL 

82 

1OT ELEK-TEK 

337 

151 

KEA SYSTEMS, LTD. . 

79 

* 

BUYERS MART SECTION 311-318 

101 ELEX INTERNATIONAL 

42 

315 

KEITHLEY/METRABYTE 

320 

555 

BUZZWORDS INT'L 72WW-14 

425 ELEX INTEHNATIONAL.INC 

72IS-19 

152 

KEY IRON 1C CORP 

59 

603 

BUZZWORDS INTI 

72NE-14 

102 ELEXOF.INC ... 

330 

440 

KEYCRAFT .. ... 

72JS-36 

' 

BYTE BACK ISSUES 

7215-32 

* elonex 

72IS-49 

* 

KIIA.. 

327 

* 

BYTE BACK ISSUES 

280 

* EPSON. 

1360,137 

154 

KI NGSTON TECHNOLOGY CORP 

216 

410 

byte errs . , . 

7215-00 

320 ERGO COMPUTING 

218,217 

155 

KINGSTON TECHNOLOGY CORP 

210 

* 

BYTE CARD DECK 

200 

420 E5IX COMPUTE R,INC 

7215-45 

370 

KNAPCQ .... 

222 

326 

BYTE EURODECK 

256 

427 EUTRON 

7215*22 

317 

KNAPCO 

222 

" 

BYT1IDRC... 

339 

103 EVEREX SYSTEMS 

55-57 

156 

KAM ASSOCIATES 

334 | 

411 

BYTE PUBLICATIONS 

72IS-83 

* EVEREX SYSTEMS 

S5A-B 

1S7 

LAGUNA DATA SYSTEMS 

324 

45 

BYTEPUBUDEMOUNK . 

345 

428 FAfRCOM. 

72IS-25 

156 

LAHEY. 

282 

* 

BYTE SUB MESSAGE 

242 

*29 FAIRCOM 

7215-25 

159 

LANDMARK/SUPERSQFT 

305 

* 

BYT EWE EK/NEWSLETTER 

336 

194 FALCO DATA PRODUCTS 

103 

169 

LAWSON LABS 

329 

49 

CALCOMP.INC. 

39 

*39 FAST ELECTRONIC GMBH 

7216*40 

161 

LINK COMPUTER GRAPHICS 

324 

50 

GALCOMP.lNC. 

39 

195 FIRST SOURCE INTI 

335 

162 

LINK COMPUTER GRAPHICS 

324 

51 

CANON STILL VIDEO 

272.273 

196 FIRST SOURCE INT'L ........ 

335 

163 

LOGICAL DEVICES.. 

327 

62 

CAPITAL EQUIPMENT . 

. . 162 

197 FLYTECH TECHNOLOGY 
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45 

141 

INTEGRATED INFO TECH 

. . 85 

145 

IOMEGA 

152,153 

146 

IOMEGA 

152,153 

147 

IRWEN 

225 

316 

KNAP CO 

222 

317 

KNAPCO . 

222 

206 

NOHAUCORP 

326 

261 

SQLNETICS CORP . 

326 

276 

TALKING TECHNOLOGY. 

324 

295 

VAN? SYSTEMS, INC. 

330 

267 

VERBATIM ... 

. 199 

298 

VERBATIM. 

199 

993 

MODEMS^MULTI PLEXORS 

65 

CQMPUCOM 

319 

113 

GALA.CT1COMM. 

334 

442 

megaoata 

72IS-26 

443 

MEGADATA. 

72IS-26 

446 

MOTOROUVUDS 

72IS-9 

447 

MOTOROIJVUDS . 

7215-9 

226 

PROCOMP 

334 

934 

MONITORS 

404 

AGC ELECTRONICS CORP 

7215-29 

407 

AOC INTI CORP. 

7215-54 

28 

AV1EW TECHNOLOGY _ 

262 


Inquiry No. Paga No. 


29 

AVIEW TECHNOLOGY 

262 

135 

IIYAMA ELECTRIC . . 

.47 

143 

WFOCUS SYSTEMS 

106,107 

107 

NANAO . . . . . 

270 

198 

NANAO , .. 

270 

202 

NEC MONITORS . 

12,13 

935 

NETWORK HARDWARE 

23 

ARTISOFT. 

292 

33 

ASP COMPUTER PRODUCTS 

46 

399 

BUFFALO PRODUCTS (N. A,) . 

180 

* 

CLEO COMMUNICATIONS 

284 

415 

COMPETING . . 

7219-39 

416 

DOMPEX.INC. 

7215-36 

76 

CORE INTERNATIONAL 

263 

71 

CORE INTERNATIONAL. . 

263 

7B 

CURTIS,INC 

19Q 

80 

CYBEXCQRP 

130 

324 

FRONTIER TECH . ... 

32 

172 

MAYNARD 

295 

173 

MAYNARD . 

295 

260 

THE SOFTWARE LINK 

299 

201 

THE SOFTWARE LINK 

299 

938 

PRINTERS/PLOTTERS 

17 

AMERICAN SMALL BUSINESS COMP 131 

49 

CALjCOMP.INC 

39 

50 

CALCOMP.INC 

.39 

* 

EPSON 

1368,137 

127 

HEWLETT PACKARD PERIP 

34,35 

137 

INFINITE POSSIBILITIES. 

150 

136 

INFINITE POSSIBILITIES 

150 

323 

OUTPUT TECHNOLOGY 

207 

* 

PACIFIC DATA . 

122 

* 

PACIFIC DATA. 

145 

937 

SCANNERS/IMAGE PROCESSORS 

51 

CANON STILL VIDEO 

272,273 

138 

INTEGRAND RESEARCH CORP 

205 

936 

SOFTWARE SECURITY 

. 

313 R/E LTD 72IS-64A-B 

427 

ELFTRON 

7215-22 

118 

GLEWCO ENGINEERING,INC 

237 

568 

QNTRACK COMPUTER SYS 

72MW-16 

589 

QNTRACK COMPUTER SYS 

72MW-16 

596 

ONTRACK COMPUTER SYS 

72NE-16 

597 

ONTRACK COMPUTER SYS 

72NE-16 

615 

QNTRACK COMPUTER SYS 

72RC-13 

616 

ONTRACK COMPUTER SYS 

72PCM3 

635 

ONTRACK COMPUTER SYS . 

72SCM4 

636 

ONTRACK COMPUTER SYS 

72SO-14 

230 

PROTECH MARKETING 

259 

231 

PPOTECH MARKETING 

259 

250 

RAINBOW TECHNOLOGY 

135 

251 

RAINBOW TECHNOLOGY 

135 

252 

ROSE ELECTRONICS 

254 

255 

SENTRY SOFTWARE CORP 

94 

256 

SENTRY SOFTWARE CORP 

54 

260 

SOFTWARE SECURITY, INC 

279 

939 

SYSTEMS 

402 

ABTECH INC 

7215-51 

403 

ABTECH INC 

72IS-51 

625 

ABTECH INC. 

7250-9 

626 

ABTECH INC .... 

7ZSO-9 

13 

ADVANCED LOGIC RESEARCH 

2,3 

14 

ADVANCED LOGIC RESEARCH 

2,3 

552 

ALPC.. 

72 MW-16 

553 

ALPC. 

72 MW-10 

22 

APPLE COMPUTER. 

6,9 

408 

ATIOO 

72IS-59 

26 

AUTOMATED COMPUTER TECH 

274,275 

27 

AUTOMATED COMPUTER TECH 

274,275 

* 

COMPUADD 

.97 

63 

COMPUADD. 

96,99 

64 

COMPUADD 

100 

60 

COMPUADD (INTL). 

cm 

66 

COMPUADD (Wri) 

civ 

582 

COMPUTER SALES PROF_ 

72NE-7 

563 

COMPUTER SALES PROF 

72NE-7 

421 

CONCORD COMPUTER CORP 

7215-27 

422 

CONCORD COMPUTER CORP 

72IS-27 

586 

DATATRANS SYSTEMS 

72NE-13 

567 

DATATRANS SYSTEMS 

72NE-13 


Inquiry No. Page No. 

026 DATATRANS SYSTEMS 72SO-? 

629 DATATRANS SYSTEMS 72SO-7 

64 DELL COMPUTER 80,61 

■ DELL COMPUTER 352A-S 

63 DELL COMPUTER (N A.} CtJI 

85 DELL COMPUTER tN A). CIV 

556 DERBYTECH COMPUTERS 72MW-2D 

557 DERBYTECH COMPUTERS. 72HW-20 

630 DERBYTECH COMPUTERS. 72SQ-16 

631 DERBYTECH COMPUTERS. 7250-16 

' DIGITAL EQUIPMENT. 226,227 

96 DOLCH COMPUTER SYSTEMS 51 

97 DTK COMPUTER,INC. 96 

IOC ELEK-TEK 337 

326 ERGO COMPUTING 216,217 

* EVEREX SYSTEMS , 55 

* EVEREX SYSTEMS.56A-B 

103 EVEREX SYSTEMS 56,57 

104 FALCO DATA PRODUCTS 103 

107 FLYTECH TECHNOLOGY ... 132 

556 FUJIKAM A USA,INC 72MW-3 

559 FUJIKAMA USAJNC. 72 MW-3 

463 GAIN SYSTEMS. INC.72IS-36 

464 GAIN SYSTEMS, INC 72IS-38 

* GATEWAY 2000 24A-0 

' GATEWAY KJOO 72IS-32A-B 

588 GIT 00,LTD 72NE-11 

608 GlT CQ.,LTD 72PC-5 

632 GIT CO .LTD 72SO-5 

131 H.CO.COMPUTER PRODUCTS 322 

m H.CO,COMPUTER PRODUCTS 322 

436 INTEHSYSJNC 7215-42 

437 INTERSYSJNC . 72IS-42 

* KILA 327 

441 LOYALTY FOUNDER ENTER 72IS-64 

550 LUCKY COMPUTER.72MW-1 

551 LUCKY COMPUTER 72MW-1 

589 LUCKY COMPUTER . 72NE-0 

596 LUCKY COMPUTER . 72NE-9 

610 LUCKY COMPUTER . . 72PC-7 

611 LUCKY COMPUTER 72PC-7 

633 LUCKY COMPUTER 72SO-3 

634 LUCKY COMPUTER 72SO-3 

* MANCHESTER EQUIP CO 72NE-A-B 

591 MANCHESTER EQUIP CO . 72NE-1 

554 MYODAJNC 72MW-15 

555 MYODAJNC 72MW-15 

594 MYODA.INC 72NE-20 

595 MYODAJNC . 72NE-20 

264 N EW Dl MEN5ION TECH LTD 177 

* NORTHGATE 208C 

237 NORTHGATE . . . 2080,209 

327 NORTHGATE 236,239 

238 NORTHGATE 264,265 

' NORTHGATE.283 

289 NORTHGATE .287 

216 NORTHGATE 290,291 

584 NOVA COMPICOMPUTERS FIRST 72NE-3 

585 NOVA COMPICOMPUTERS FIRST 72NE-3 

566 OFM COMPUTER SYS 72MW-13 

567 OFM COMPUTER SYS 72MW-13 

213 PACIFtC COMPUTER 157 

323 REPLY COHP 20BA 

258 SILICON SHACK . . 337 

537 STERLING TECH ,INC 72&0-15 

638 STERLING TECH,,INC 7250-15 

376 TANDQN COMPUTERS 66,69 

617 TANGENT T2PC-3 

278 TEXAS INSTRUMENTS 167 

■ TEXAS MICROSYSTEMS , 232A-B 

279 TEXAS MICROSYSTEMS 233,233 

* TOSHIBA AMERICA INFO SYS .. 191 

203 TOSHIBA AMERICA INFO SYS 192,193 

267 TRI-STAR COMPUTER 7 

466 UNICOTT TECHNOLOGY COHP . 7215-30 

571 VDS INTERNATIONAL 72MW-11 

572 VDS INTERNATIONAL 72MW-11 

599 VDS INTERNATIONAL 72NE-19 

600 VOS INTERNATIONAL 72NE-19 

* ZEOS INTERNATIONAL. 168A-J 

946 UPS 


36 BEST POWER TECH,, INC 310 

316 KNAPOO 222 

317 KNAP CO. 222 

214 PARA SYSTEMS 231 

215 PC POWER 5 COOLING 115 

317 PC POWER 8 COOLING. . 115 

233 PUISSANCE.INC , 324 

456 UP-SAFE INC CORF 72IS-34 
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To get further information on the products advertised in BYTE, fill out the reader 
service card by circling the numbers on the card that correspond to the inquiry 
number listed with the advertiser. This index is provided as an additional service 

by the publisher, who assumes no liability for errors or omissions, 11 Correspond directly with company. 


Inquiry No Page No, 


SOFTWARE 

941 

APPLE/MAC APPLICATIONS— 


Business Office 

67 

COMPUTER ASSOCIATES 

.136 

942 

APPLE/MAC APPLICATIONS— 


Sclent ific/Techni cat 

171 

MATH SOFT JNC. 

226 

2O0 

NATIONAL INSTRUMENTS 

15 

943 

IBM/MSDOS APPLICATIONS— 


Business Office 

* 

313 R/E LTD .7215-64A-B 

655 

BUZZWORDS INTI. 

72UW-14 

60 

COMPUTER ASSOCIATES 

, 21 

* 

COPIA INTERNATIONAL LTD .. 

.... 116 

425 

ELEX INTERNATIONAL, INC 

7215-19 

431 

GAMMA PRODUCTIONS 

72JS-20 

124 

HOC... 

168 

125 

HOC. 

160 

133 

IBM-GRAPHICS SOFTWARE .. 

_ 27 

16? 

LOTUS DEVELOPMENT CORP 

.Cfl,1 

169 

MANAGEMENT INFO SCIENCES 

224 

205 

NEWPORT SYSTEMS . 

106 

222 

PERSONAL TEX. 

111 

253 

ROVKORE 

76 

271 

STRATEGIC MAPPING.... 

... 45 

296 

VENTURA SOFTWARE 

143 

309 

ZYLAB/OCH SYSTEMS ... 

155 

31D 

ZYLAB/OCR SYSTEMS 

165 

944 

IBM/MSDOS APPLICATIONS— 


SctanUf ic/Tedi nlcal 

37 

BINARY TECHNOLOGY. 

328 

* 

COMPUTER SOLUTIONS NW 72IS-04C-D 

423 

DATAVISION AG. 

7215-41 

07 

OESIGN SCIENCE . 

96 

88 

DESIGN SCIENCE 

96 

91 

D1GITALK.. 

29 

573 

FUTURE TRENDS SOFTWARE 

T2MW-5 

574 

FUTURE TRENDS SOFTWARE . 

72MW-5 

601 

FUTURE TRENDS SOFTWARE 

72N5-5 

602 

FUTURE TRENDS SOFTWARE . 

72NE-5 

619 

FUTURE TRENDS SOFTWARE 

72PCL1 

620 

FUTURE TRENDS SOFTWARE . 

72PC-1 

640 

FUTURE TRENDS SOFTWARE 

7250-1 

641 

FUTURE TRENDS SOFTWARE . 

72SO-1 

115 

GENERIC SOFTWARE 

223 

130 

HORSTMANN SJW DESIGN INC 

104 

438 

IXI LTD. 

7215-24 

315 

KEITHLEY/METRABYTE 

329 

440 

KEYCRAFT.. 

7215-36 

155 

LAHEY.. 

282 

163 

LOGICAL DEVICES. 

327 

104 

LOGICAL DEVICES 

327 

* 

MICROSOFT 

19 

* 

MICROSOFT. 

104A-B 

1 

MICROSOFT. 

105 


MICROWAY. 

240 

211 

NUMEGA TECHNOLOGIES 

136 

215 

PATTONS PATTON . 

04 

222 

PERSONAL TEX. 

111 

249 

RAIMA 

67 

264 

SPECTRUM S/W 

, 251 

267 

STATSOFT . 

95 

273 

SYSTAT 

180 

274 

SYSTAT. 

160 

* 

WATCOM PRODUCTS 

49 

303 

WINTEK CORP 

,330 

304 

WINTEKCORP. 

339 

945 

IBM/MSDOS APPLICATIONS— 


Miscellaneous 

237 

QUARTERDECK . 

16,17 

253 

ROYKORE, , . 

76 

271 

STRATEGIC MAPPING. 

45 

946 

IBM/MSDOS APPLICATIONS- 


Word Processing 

308 

2YLAB/QCR SYSTEMS ... . 

155 

310 

ZYLAB/QCR SYSTEMS 

155 

947 

IBM/MSDOS -CAD 


17 AMERICAN SMALL BUSINESS COMP 13! 


J nqu Iry No, Page No. 

11 AMS . 324 

IIS GENERIC SOFTWARE.223 


946 IBM/MSDOS - COMM UNICATIONS 


95 

DIVERSIFIED COMPUTER SYS 333 

324 

FRONTIER TECH . 

32 

m 

GALACTICOMM 

. 334 

151 

KEA SYSTEMS, LTD 

79 

448 

M-TRADE (U-K.) ltd 

7215-31 

229 

PROCOMP 

334 

290 

TURBO POWER SOFTWARE 

240 

457 

UNIPALM LTD . . 

72IS-5 

964 

IBM/MSDOS-I 

DATABASE 

106 

FOX SOFTWARE 

266,269 

949 

IBM/MSDOS - 

GRAPHICS 

72 

COREL SYSTEMS CORP 

245 

73 

COREL SYSTEMS CORP ... 

245 

74 

COREL SYSTEMS CORP 

147 

75 

COREL SYSTEMS CORP . 

147 

101 

ELEX INTERNATIONAL 

42 

133 

IBM-GRAPHICS SOFTWARE 

27 

184 

MICROGRAFX 

127 

288 

TRUEVISION. . 

221 

289 

TRUEVISION. 

221 

299 

VERMONT CREATIVE S/W 

... 31 

950 

IBM/MSDOS - LAN 

425 

ELEX IN TER NATIONA L JNC 

7215-19 

116 

GREG LEWIS PRODUCTIONS 

296 

118 

GREG LEWIS PRODUCTIONS 

296 

310 

INVISIBLE SOFTWARE 

244 

051 

IBM/MSDOS - LANGUAGES 

409 

BLAISE COMPUTING. 

7215-18 

35 

BORLAND INTERNATIONAL 

.11 

40 

BORLAND INTERNATIONAL 

11 

603 

BUZZWORDS INT'L . . 

72NE-14 

414 

COBALT BLU E . 

7215-36 

428 

FAIRCOM 

7215-25 

429 

FAIHCOM . . ,. 

7215-25 

612 

METAWARE. 

72PG-9 

592 

MIND'S EYE 

72NE-15 

593 

MIND'S EYE .. 

72NE-15 

613 

MIND S EYE. 

72PC-11 

614 

MIND'SEYE 

72PC-11 

196 

MIX SOFTWARE. - 

243 

199 

NANTUCKET. . 

201 

232 

PSEUDOCORP 

330 

268 

STONY BROOK SOFTWARE 

261 

289 

STONY BROOK SOFTWARE 

201 

307 

ZORTECHJNC 

33 

965 

IBM/MSDOS - SPREADSHEETS 

35 

BALER SOFTWARE 

30 

952 

IBM/MSDOS - 

- UTILITIES 

8 

313 R/E LTD . 

234 

401 

3EST-USA. 

72I5-60 

38 

BLACK A WHITE INTI 

260 

56 

CENTRAL POI NT SOFTWARE 

... .,..67 

57 

CENTRAL POINT SOFTWARE 

00,89 

56 

CENTRAL POINT SOFTWARE 

.117 

412 

CLARION SOFTWARE 

72IS-17 

413 

CLARION SOFTWARE. 

7215-17 

91 

DIGITALK. 

29 

117 

GHEENVIEW . 

.74 

* 

JP SOFTWARE . 

72IS-64A-B 

159 

LANDMARK/SUPERSOFT 

.305 

226 

PKWAREJNC 

17B 

257 

SEQUITER SOFTWARE . .. 

266 


953 OTHEfl APPLICATIONS- 

Busineu Office 


444 MKS 72IS-6 

445 MKS. 7215-6 


954 OTHER APPLICATIONS- 

Word Processing 


309 ZYLABJOCR SYSTEMS.155 

310 ZYLA8/OCR SYSTEMS 155 

955 OTHER - CROSS DEVELOP MENT 

423 FAJRCQM 72IS-25 


Inquiry No. Page Mo, 


428 

FAIRCOM 

7215-25 

114 

□COM JNC . 

_ 333 

508 

IMPLEMENTS.,.. 

72PC-15 

142 

INTEL OOHP 

310 

156 

K0M ASSOCIATES _ 

334 

300 

VERMONTCREATIVESjW .. 

.113 

955 

OTHER - LAN 

126 

HELIOS USA. 

278 

957 

OTHER-LANGUAGES 

428 

FAIRCOM . 

7215-25 

429 

FAIRCOM.. 

7215-25 

958 

OTHER* *-* 

UTiUTES 

117 

GREENVIEW , , 

..... 74 


959 EDUCATIONAL/ 

INSTRUCTIONAL 


10 ABACUS 247 

11 ABACUS.247 

20 ANNABOOKS . 130 

* BYTE BACK ISSUES 28C 

* BYTE BACK ISSUES 72IS-32 

410 BYTE BITS 7215-60 

' BYTE CARD DECK 208 

■ BYTE SUB MESSAGE 242 

' BYTEWEE ^NEWSLETTER 338 

' COMPUTER/HYTE BOOK CLUB 2B0A-B 

■ COMPUTER/BYTE BOOK CLUB 281 

92 DIGriALK . 253 

- NRl/MCGRAW-HlLL 24BA-& 

291 TWINCOM 302 


960 MAIL ORDER/ 

RETAIL 


12 ADD ON AMERICA 327 

406 AMDS LTD 7215-28 

10 AMERICAN ADVANTECH 328 

19 AMTINTL 332 

20 AUTOMATED COMPUTER TECH 274,275 

27 AUTOMATED COMPUTER TECH 274.275 
34 BAB ELECTRONICS. 334 

42 BUREAU OF ELECTRONIC PUBL 12 

43 B UREAU OF ELECTRONIC PUBL 02 

• BUYERS MART SECTION 311 -31B 

40 B0C MICROSYSTEMS .. 325 

47 B3C MICROSYSTEMS 333 

40 B0C MICROSYSTEMS 333 

418 COMPUCLASSICS 7215-12 

419 COMPUSAVE. 7215-53 

325 COMPUTER FRIENDS . 298 

420 COMPUTER QUICK. 7215-50 

69 COMPUTE RLANE 321 

■ COMPUTER/BYTE BOOK CLUB 280A-B 
' COMPUTE R/BYTE BOOK CLUB 281 

421 CONCORD COM PUTER CORP 7215-27 

422 CONCORD COMPUTER CORP 72JS-27 


556 DERSYTECH COMPUTERS. 72MW-20 

557 DER BYTECH COMPUTERS 72MW-20 

630 DERBYTECH COMPUTERS 7250-16 

631 DERBYTECHCOMPUTERS 72S0*16 

95 DIVERSIFIED COMPUTER SYS.333 

100 ELEK-TEK 337 

* ELQNEX.72IS-49 

553 Fujikawa USAJNC 72MW-3 

559 FUJI KAMA USAJNC 72MW-3 

432 GREYMATTER 7215-37 

122 GUI CLEARINGHOUSE 276 

129 HOOLEON . 310 

134 1C EXPRESS 333 

434 1NEX TECHNOLOGY 7215-36 

140 JADE COMPUTER.197 

148 JAMECO 300,301 

0 JDR MICRODEVIQES. 346,347 

7 J DR MCRODE VICES 346,34/ 

160 JEM1NI ELECTRONICS 320 

315 KE1THLEY/METRABYTE 320 

316 KNAPCO. 222 

317 KNAPCO.222 

160 KiM ASSOCIATES 334 

160 LYBEN COMPUTER SYSTEMS 310 

* MARK WILLIAMS 71 

176 MEGASOFTJNC 328 

* MICROCOMPUTER MKTG CNCL 

(INTL). 337 

564 MYODAJNC 72MW-1I 


In q ul ry No, Page No. 


565 MYODAJNC 72MW-15 

594 MYODAJNC 72NE-20 

595 MYODAJNC 72NE-2G 

203 NEVADA COMPUTER.326 

* NORTHGATE 2MC 

207 NORTHGATE 2000,209 

327 NORTHGATE 236,239 

206 NORTHGATE. 264,265 

1 NORTHGATE . . 283 

209 NORTHGATE 287 

210 NORTHGATE . 290,281 

229 PROGRAMMER S PARADISE 63-85 

* PROGRAM MER' S SHOP 118,121 

' REASONABLE SOLUTIONS 72IS-S4A-B 

259 SNW COMP 0 ELECT 202 

■ SOFTHNE 72IS-35 

037 STERLING TECH.JNC 72Sai5 

633 STERLING TECH ,JNC 72SO-16 

451 SURAH JNC 7215-58 

277 TECHNOLOGY POWER ENT 019 

320 TIGER SOFTWARE 310 

292 UNICORN ELECTRONICS 323 

293 UNIVERSAL MEMORY 331 

459 USA SOFTWARE 7215-23 

571 VDS INTERNATIONAL 72MW-11 

572 VDS INTERNATIONAL 72MW-11 

599 YDS INTERNATIONAL 72NE-19 

600 VDS INTERNATIONAL 72NE-19 

■ ZEOS INTERNATIONAL 150A-J 


961 MISCELLANEOUS 

9 3M.71 

313 ASHTON TATE 22,23 

314 ASHTON TATE. 22,23 

326 BYTE EURODECK .255 

■ BYTE IDRC 339 

411 BYTE PUBLICATIONS 72IS-63 

45 BYTE PUBL/DEMOUNK 345 

40 B0C MICROSYSTEMS 325 

47 BSC MICROSYSTEMS 333 

46 B6C MICROSYSTEMS 333 

435 INTERNATIONAL SOFTWARE Dl ST 52 

554 NETWORLD 91 DALLAS . 72MW-19 
581 NETWORLD91 DALLAS 72NE-17 

807 NETWORLD 91 DALLAS 72FC-16 

627 NETWOHLD 91 DALLAS 7230-11 

253 ROYKORE,,.,71 

551 SCAN-TECH 31 72MW-7 

452 SWFTE INT L LTD. 72IS-47 

453 SWFTE INT L LTD 7215-47 

* UNIQUE 72IS-64C-D 

570 UNIX OPEN SOLUTIONS 91 72MW-17 

590 UNIX OPEN SOLUTIONS '91 72NE-10 

618 UNIX OPEN SOLUTIONS ’9t 72PC-14 

630 UNIX OPEN SOLUTIONS '91 72SCM3 

“ UNIXWORLD 296A-B 

* UNIXWORLD 297 

297 VERBATIM 199 

296 VERBATIM 109 

301 VOGON ENTERPRISES LTD . 334 


962 ON-LINE 

SERVICES 


‘BIX 240 

' BIX. . 254 

■ BIX..., . 2B8 

' BIX.288 

450 BIX 72IS-10.11 

' BIX 72TS-52 

460 BIX (INT’L) 60.81 

433 IDSQMA/I-COM . . 7213-60 

136 INDUSTRIAL INFO INDEX 40 

■ MCGRAW-HILL PUBL ONLINE {INT'L) 307 


963 OPERATING 

SYSTEMS 


417 COMPEX INTERNATIONAL INC 7215-60 

426 ESIX COMPUTER JNC 72I&45 

- MARK WILLIAMS. 76 

* MICROSOFT. 170 

* MICROSOFT.171 

* MICROSOFT 172 

* MICROSOFT.173 

■ MICROSOFT . . 174 

* MICROSOFT 175 

235 QUANTUM SOFTWARE SYS LTD 129 

230 QUANTUM SOFTWARE SYS LTD 129 
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REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-413-637-4343. Your request for information will be processed immediately! 



Circle the numbers on 
Inquiry Card below which 
match the inquiry numbers 
assigned to items of interest 
to you. 


Q 


Check off the answers to 
questions "A" through 



Print your name, address, 
and fax number dearly on 
the form. 


a 


Remove this page or copy 
this page clearly and 
fox it to the number above. 


Fill out this coupon carefully, PLEASE PRINT. 


Name 


Tide 


Company 


Address 


City 


Staie/Provinee 


Zip 


Country 

() 


<_L 


Phone Number 


Fax Number 


Inquiry Numbers 1-495 


A, What is your primary job 
function/prinripa] area of responsibility? 
(Check one.) 

l □ MIS/DP 

z □ Programroer/Systcms Analyst 
1 □ Administration/Management 
4 D Sales/Market Log 
sD Engincer/Seientist 

6 □ Other 

B. What is your level of management 
responsibility? 

7 O SeniorJevcl 
a O Middle-level 
9 □ Professional 

C Are you a reseller (VAR, VAD, Dealer, 
Consultant)? 

to □ Yes 11 □ No 

Inquiry Numbers 496-990 


D. What operating systems are you currently 
using? (Check all that apply.) 

n □ PC/MS-DOS 
is □ DOS + Windows 
14 □ OS/2 
■a □ UNIX 

16 □ MacOS 

17 □ VAX/VMS 

E. For how many people do you influence the 
purchase of hardware or software? 

is □ 1-25 
I? □ 26-50 
20 □ 51-99 
n □ WO or more 


JULY 1991 


Inquiry Numbers 991-1479 


1 

2 

3 

4 

5 

6 

7 

3 

9 

10 

11 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

991 992 993 994 995 996 997 990 999 1000 1001 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

507 

506 

509 

510 

511 

512 

513 

514 

515 

516 

517 

1002 1003 1004 1005 1006 1007 1006 1009 1010 1011 1012 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

529 

530 

531 

532 

533 

534 

535 

536 

537 

530 

539 

1024 1025 1026 1027 1026 1029 1030 1031 1032 1033 1034 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
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FREE PRODUCT INFORMATION 


Circle numbers on Inquiry 
V Vil Card which correspond to 
inquiry numbers assigned 
to items of interest lo you. 


a 


Check all the appropriate 
answers to questions ‘W 
through “E 1 *. 


a 


Print your name and 
address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue! 
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Fill mil this coupon carefully- PLEASE PRINT* 


Name 

THe 

{ ) 

( ) 


Phone 

Fax 


Company 

Address 

Cily 

Stale 

Zip 


A. What is your primary job fimc lion ‘‘principal 
area of responsibility? (Check one.) 

1 □ MIS/OP 

2 Q Programmer/Systems Analyst 

3 □ Administration'Management 

a □ Safcs/Mjricetiflg 

5 □ Engineer/ScienLisl 

6 □ Other 

B. Whai is your level of management responsibility? 

7 □ Senior-lcYc] 9 D Professional 

& □ Middle-level 

C Are you a reseller (VAR, WlX Dealer, Consultant}? 

10 P Yes II D No 


fX What operating systems are you currently using? 
(Check alJ that apply,) 

12 □ PC'MS-DOS 

13 □ DOS + Windows 

14 □ OS/2 
is □ UNIX 

16 □ MacOS 

17 □ VAX/VMS 

£. For bow many people do you iftfbmv the 
purchase of hardware or software? 

18 □ 1-25 21 □ MX) or more 

19 □ 26-50 

20 □ 51-99 JULY 

IRSE009 


Inquiry Numbers-1-49(3 
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10 

11 

>2 

13 

14 

15 

16 

17 

404 

18 

19 

20 

*1 

22 

23 

24 

as 

30 

27 

28 

29 

30 

31 

3? 

33 

3* 

511 

35 

36 

37 

38 

39 

40 

41 

4? 

48 

4* 

46 

48 

47 

48 

*0 

£0 

a 

525 

52 

13 

54 

55 

56 

57 

56 

59 

m 

01 

62 

63 

04 

05 

m 

87 

68 

5*5 

09 

70 

71 

72 

73 

74 

75 

76 

n 

78 

79 

80 

0! 

a? 

83 

84 

85 

56? 

86 

67 

88 

60 

9? 

91 

K 

93 

94 

BS 

06 

97 

65 

09 

100 

101 

102 

579 

T03 

101 

>05 

106 

107 

100 

169 

"10 

111 

1t2 

113 

111 

115 

116 

117 

110 

110 

606 

120 

121 

122 

123 

124 

126 

126 

127 

12? 

120 

130 

131 

132 

133 

134 

135 

136 

813 

137 

13& 

139 

140 

141 

142 

1*3 

144 

1*5 

146 

147 

1*5 

140 

150 

151 

15? 

>53 

630 

151 

155 

158 

157 

156 

150 

160 

m 

182 

163 

104 

186 

108 

187 

186 

16B 

17D 

847 

171 

172 

173 

174 

r» 

1710 

177 

>79 

170 

ISO 


IK 

163 

104 

105 

166 

'4? 

664 

169 

150 

100 

191 

IS? 

193 

104 

195 

100 

19? 

135 

109 

200 

301 

20? 

203 

20* 

881 

295 

200 

2£F7 

Me 

2D? 

210 

211 

212 

213 

214 

215 

216 

217 

216 

219 

m 

221 

086 

22? 

223 

22* 

226 

ZX 

22? 

2# 

229 

230 

ZJi 

23? 

233 

334 

335 

236 

237 

236 

715 

239 

240 

241 

242 

243 

244 

246 

246 

24? 

248 

2*3 

250 

SSI 

252 

253 

254 

255 

732 

258 

257 

#8 

& 

260 

261 

262 

263 

264 

266 

m 

207 

306 

269 

270 

271 

272 

743 

273 

27* 

275 

m 

277 

276 

270 

280 

251 

382 

2BJ 

204 

385 

2ffi 

26? 

2BS 

289 

768 

200 

291 

202 

293 

294 

29S 

208 

297 

298 

209 

306 

301 

302 

303 

304 

305 

300 

783 

307 

306 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

m 

3# 

321 

K2 

333 

600 

3?* 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

m 

330 

3*0 

0t? 

341 

342 

313 

344 

345 

3*6 

347 

348 

340 

350 

351 

352 

363 

354 

356 

358 

#7 

05* 

356 

35B 

600 

361 

362 

363 

36* 

385 

368 

307 

308 

369 

370 

371 

372 

373 

374 

651 

375 

378 

377 

376 

379 

380 

361 

382 

363 

304 

385 

336 

36- 

388 

380 

330 

301 

668 

3K 

393 

394 

305 

m 

3*7 

336 

m 

400 

401 

402 

403 

404 

405 

*00 

407 

406 

m 

400 

*10 

411 

412 

413 

414 

415 

410 

417 

418 

410 

420 

421 

m 

*£] 

424 

425 

002 

4# 

42? 

428 

429 

430 

431 

*3£ 

433 

43* 

436 

436 

437 

436 

430 

*40 

441 

4*2 

013 

*43 

444 

445 

446 

447 

4*6 

449 

400 

*51 

452 

453 

46* 

455 

456 

457 

*58 

459 

036 

*50 

401 

452 

463 

464 

465 

460 

467 

*68 

469 

470 

471 

472 

473 

474 

475 

476 

953 

477 

476 

1,-4 

SB 

401 

402 

463 

464 

*65 

*86 

467 

406 

460 

400 

401 

4K 

m 

m 


405 

*96 

407 

408 

1 

409 

nqulr 

500 

If Numb*n 

£0i £02 

; 494-966 

503 504 

505 

506 

50? 

60S 

£09 

510 

51? 

513 

514 

515 

510 

817 

510 

519 

52D 

521 

522 

523 

524 

525 

526 

527 

! 529 

530 

531 

532 

533 

534 

535 

m 

537 

538 

539 

540 

841 

£42 

543 

544 

■ 548 

547 

5*4 

5*9 

560 

551 

652 

£63 

554 

HE 

SSI 

567 

ite 

556 

560 

561 

1 563 

694 

585 

568 

567 

568 

509 

57D 

571 

572 

573 

874 

575 

570 

577 

57B 

580 

581 

5K 

563 

504 

535 

£66 

587 

568 

589 

£90 

591 

Ste 

£93 

594 


397 

566 


800 

6Q1 

802 

603 

604 

605 


607 

600 

609 

610 

611 

61? 

i 614 

815 

616 

617 

610 

BIB 

620 

621 

622 

623 

624 

625 

Iff 

K7 

£2£ 

629 

, 031 

632 

833 

834 

835 

538 

637 

eaa 

638 

840 

&*t 

842 

643 

6** 

045 

m 

6*8 

849 

659 

861 

552 

653 

654 

085 

656 

557 

656 

650 

860 

tel 

652 

m 

666 

666 

667 

666 

646 

670 

671 

672 

673 

674 

675 

676 

677 

679 

079 

660 

682 

883 

664 

885 

60S 

687 

068 

0® 

6&0 

tel 

082 

063 

m 

B95 

tee 

607 

099 

700 

MT 

70? 

703 

704 

70S 

706 

70? 

7D6 

709 

710 

711 

712 

714 

714 

71$ 

717 

710 

719 

720 

721 

722 

723 

724 

728 

726 

727 

m 

729 

730 

^31 

733 

?34 

735 

736 

ra? 

738 

739 

749 

741 

742 

743 

744 

74S 

748 

74? 

740 

750 

751 

753 

753 

764 

755 

756 

757 

750 

7te 

760 

761 

ill 

763 

764 

76& 

787 

788 

Tea 

770 

771 

772 

773 

774 

775 

770 

777 

770 

779 

780 

701 

78? 

784 

?35 

m 

787 

780 

739 

790 

791 

792 

793 

79* 

795 

796 

797 

790 

m 

B01 

802 

800 

304 

605 

606 

807 

608 

309 

610 

Btl 

912 

913 

014 

815 

616 

BIB 

819 

820 

821 

022 

023 

02* 

025 

926 

027 

320 

829 

630 

031 

03? 

333 

036 

BOO 

83? 

634 

839 

B*0 

6*1 

04? 

643 

04* 

MS 

646 

*4, r 

0*8 

049 

850 

852 

853 

854 

855 

688 

087 

058 

980 

880 

851 

062 

B63 

te* 

085 

fl&E 

867 

B&9 

870 

871 

872 

873 

S74 

BIS 

670 

877 

878 

679 

sea 

Ki 

Me 

083 

88* 

956 

887 

m 

883 

m 

B81 

08? 

083 

894 

898 

090 

te? 

996 

m 

9® 

901 

TO 

904 

905 

90S 

907 

008 

009 

910 

Hi 

91? 

013 

B14 

915 

sis 

*17 

918 

920 

B3> 

02? 

023 

924 

425 

926 

927 

9# 


930 

«H 

932 

933 

934 

935 

i 057 

036 

m 

940 

941 

942 

6*3 

9*4 

9*5 

948 

9*7 

9*9 

949 

980 

95> 

96? 

; 954 

955 

356 

987 

956 

959 

900 

Ml 

m 

963 

984 

965 

m 

967 

908 

tea 

i 071 

072 

S?3 

97* 

975 

076 

97? 

976 

379 

980 

981 

982 

99J 

96* 

986 

966 
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1072 10731074 1076107610771078107010*11081 108210831004 10861008 108? UNO 
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1429 1*30 1431 1432 14331434 1435 1436 143714# 143914401441 14421443 14441445 
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FREE PRODUCT INFORMATION 


a Circle numbers on Inquiry 
Card which correspond to 
inquiry numbers assigned 
to items of interest to you. 


PLACE 

POSTAGE 

HERE 



Check all the appropriate 
answers to questions “A” 
through “E”. 



Print your name and 
address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue! 


BVTE 

TNT MAILFAST 

FRG/BOS/700252/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


Fill out this coupon carefully. PLEASE PRINT. 

Name 

T0e- 

( ) _ ( 

Phone fix" 

Company 

Address 

City State 


A. What is your primary job function/principal 
area of responsibility? (Check one.) 

1 □ MIS/DP 

2 U Prog rammer/Sys terns Analyst 

3 □ Administration/Management 

4 □ Sales- Marketing 

3 □ Enginccr/Scicntist 

6 □ Other 

B. What is your level of management responsibility? 

7 □ Senior-level 9 □ Professional 

8 □ Middle-level 

C Are you a reseller (VAR, VAD, Dealer, Consultant)? 

10 □ Yes 11 □ No 


1 


D. What operating systems are you currently using? 
(Check all that apply.) 

12 □ PC/MS-DOS 

13 □ DOS + Windows 

14 □ OS/2 
13 □ UNIX 

16 □ MacOS 

17 □ VAX/VMS 


E. For how many people do you influence the 
purchase of hardware or software? 

18 □ 1-25 21 □ KX) or more 


19 □ 26-50 

20 □ 51-99 


JULY 

IRSE009 
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Inquiry Number* 997-1479 

987 966 989 990 991 992 993 994 999 996 997 996 9991000 1001 1002 1003 

1004 1005 100610071006 1009 1010 1011 1012 1013 1014 1015 1016 1017 10181019 1020 

1021 1022 10231024 1025 1026 1027 1028 1029 1030 1031 1032 1033 10341035 10361037 

1038 1039 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1062 1053 1054 

10551056 10671058 1058 1060 1061 1062 1063 10641065 10661067 1088 1069 1070 1071 

10721073 10741075 1076 1077 10781079 1080 1061 1062 10631064 1086 10661087 1068 

1069 1090 1091 1062 1093 1064 10651096 1097 1098 109911001101 1102110311041105 
110611071108110911101111 1112111311141115111611171118111911201121 1122 
112311241125112611Z7 1128112911301131 11321133113411351136113711381139 
11401141 1142114311441145114611471146114911501151 11521153115411561156 
11571158 1159 1160 1161 11621163 1164 1166 11661167 11661169 11701171 11721173 
11741175117811771178117911801181 118211831184118511861187118811891190 
1191 119211931194 11951196119711981199 1200 1201 1202 1203 12041205 1206 1207 
1208 1209 12101211 1212 1213 1214 1215 1216 1217 1218 1 219 1220 1221 1222 1223 1224 

1225 12261227 1228 1229 1230 1231 1232 1233 1234 1235 1238 1237 1238 1239 1240 1241 

12421243 12441245 1248 1247 1248 1249 1250 1251 1252 1253 1254 12551256 1257 1258 

1259 1260 1261 1262 1263 1264 1265 1286 126712681289 1270 1271 1272 1273 1274 1275 

1278 12771278 1279 1280 1281 1282 1283 1284 1285 1286 12071288 128912901291 1292 

12931294 1295 1296 1297 1296 1299 1300 1301 1302 1303 1304 1306 1306 1307 1306 1309 

1310 1311 13121313 1314 1315 131613171318 1319 1320 1321 1322 1323 1324 1325 1326 

13271328 1329 1330 1331 1332 1333 1334 1335 1338 1337 1338 1338 1340 1341 1342 1343 

1344 1345 1346 1347 1348 1349 1350 1351 1362 1363 1354 1355 1356 1357 1368 1359 1360 

1361 1362 13631364 1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 

1378 1379 1380 1381 1382 13831384 1385 1386 13871388 1389 1390 1391 1382 1390 1394 

13951396 13971396 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408 14091410 1411 

1412 1413 14141415 1416 1417 1418 1419 1420 1421 1422 1423 1424 1425 14261427 1428 

1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 1440 1441 144214431444 1445 

14461447 14481449 1450 1451 1452 14531464 1455 1468 1 46714581469 1480 1461 1482 
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Free Software From Top 
Publishers Online! 


Preview the latest software instantly through BYTE DEMOLINK— It’s easy, all you 
need to access BYTE DEMOLINK is a PC, a modem and a telecommunications 
program and the latest demo software is at your fingertips! 


Software Available on DEMOLINK: 


1 

SI AS< 3 

J ASQ 1.3 from Qualitas is a memory management 
tutorial and system analyzer which teaches 
you about your system's hardware, configuration and memory. 
yQ 1.3 analyzes your system and suggests ways to improve it 

Select the file asq.exe 


I 

1 

r 

4 

| ■ BYTE Information Exchange 

Hfcd Sample the on-line service for people who 

know computers, The demo includes 
msractlon from conferences and a sample of BIX's electronic 
nail system. 

select the file name bixdemoexe 


1 

t 

1 

< 

f ■ C++/Views 

An object-oriented development environment 
for MS DOS Windows 3.0 based on C++ from 

INS Inc. Includes over 75 C++ classes (with complete source) 
md development tools such as class browser, dialog code 
jenerator and class documentor. 

Select the file cviews.exe 


1 

a 

F 

( 

* 

iKB CommonView 2 

R Illustrator Diskette 

Glockenspiel CommonView 2 is a C++ 
ipplication framework for quick development of applications 
jorrabte between Microsoft Windows. Presentation Manager, 
DSFfMotif and HP New Wave. 

Select the fife comvlewl«xe 


t 

li 

£ 

5 

C 

< 

U C-scape 

I mm 1 The Oakland Group's C-scape is a programming tool 
for C programmers. It is a powerful, object- 
jriented interface management system that includes a function 
>brary and a screen designer The C-scape library is an extensive , 
:ollection of functions for working with windows, data entry 
icreens, input validation, menus, text editing and hypertext 
iontext-iensitive help 

Select the file cscapfeexe 



B Look&Feel Screen 
Designer 

An interactive screen editor that 
generates C source code for the screens or 
saves them in a fife callable at runtime-by 
The Oakland Group. 

Select the file Infdemozjexe 


DBASE IV 

Version M for DOS from 
AshtonTate Corp,, provides 
tools to develop and implement solutions 
to a wide range of PC data management 
needs from list management to complete 
accounting and inventory applications for 
both stand-alone and networked systems. 
Select the file db4demo.fi* g 


B Nemesis Go Master 

Go Is an easy-to-leam strategy game which ts 
the national game of Japan. Go is considered a 
philosophical and analytical tool, In addition to being an 
addicting game, 

Nemesis Go Junior 

Ideal for novices and Go Master is intended for the 
serious Go student. Both are from Toyogo Inc 

Select the file gojrexe for MS DOS Go Junior 
Select the file gomast.exe for MS DOS Go Master 
Select the file gojrbin for Macintosh Go Junior 
Select the file gomasLtaln far Macintosh Go Master 


Lotus Magellan 2.0 

Lets you find, view, and use all the information on 
your PC. You can view files as they appear 
In your favorite program, 

Select the file mageltan.exe 


S Quattro Pro 2.0 

Borland's powerful spreadsheet with features 
Including flexWe 3D consolidation,, macro 
building and debugging. Full mouse support, pulldown menus, 132 
character-wide display, and 32 resizable windows provide modern 
user interface. 

Select the file quattro.exe 





KnowledgeSEEKER 

First Mirk Technologies' Knowledgckoker 
combines artificial intelligence with statistical 
analysis techniques to link directly into dEASE, spreadsheet or 
ASCII files, turning data into information. 

Select the file kseeker.exe 


| THINK 

| From Thinking Software Inc., the Think demo includes 

an A.I, tutorial which will introduce you to Expert 
Systems, Neural Networks and Natural Language. The demo 
actually talks through your PC speaker demonstrating the 
Thinking Software SoundBytes Toolkit which allows you to add 
speech synthesis to your programs 
Select the file thlnk.exe 



Be the first to evaluate the latest software for just the cost 
of a phone call! To connect with BYTE DEMOLINK, call the 
office nearest you today! 



Free Demo Download 

617*861 *9767* 


‘Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud, 
8 data bits. 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicago Denver Los Angeles New York San Francisco Toronto Washington, DC 

312-818-1071 303-220 0328 213-303-3856 212-797 5620 415 434 4510 416-960-3107 202-463 4SZQ 


C if cl* 45 on Inquiry Cord. 
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YOUR MOTHERBOARD CONNECTION! 




* NORTON $115.3 - LANDMARK AT SPEED 20.$ 

- USES 1&MHZ iMTEL aoaaesx cpu - expandable to ewe on 

BOARD » AMI BIOS - CHOOSE FAST 0 WAT STATE OR 1 WAT 
STATE FOR ECONOMIC At USE OP SLOWER RAM * FIVE 16 BIT 
AND THREE 8-BIT EXPANSION SLOTS - CHIPS A. TECHNOLOGY 
NEW ENHANCED ADVANCED TECHNOLOGY (NEAT) CHIPSET 
■ SOCKETED FOR S0387SX CO PROCESSOR ■ B.5* X 13* SIZE 
FITS IN MINI-206 AND FULL SIZE 286 CASES 

MCT-3S6SX...... 

MCT-366SX-20 20 MH2 VERSION 


25MHz CACHE 486 *2 999 

* LANDMARK AT SPEED 1141 

HIGH-PERFORMANCE MOTHERBOARD FOR CADflDftMrCAE 
WORKSTATION. LAN SERVERS. MULTI-TASKING. MULTI-USER 
OR XENIX APPLICATIONS - INTEL 60406 CPU WITH INTERNAL 
MATH COPROCESSOR AND SK CACHE ■ 125KB CACHE 
MEMORY ON BOARD ■ EXPANDABLE TO T6Mfi ON BOARD 
USING 1MB X 9 SIMMS OR 256K X 9 SIMMS (0KB INSTALLED) 

* SOCKETED FOR WEITEK 4107 MATH CO-PROCESSOR * EIGHT 
16 BIT BUS SLOTS - AMI BIOS ■ SOFTWARE SELECTABLE 
SPEEDS - FULLY COMPATIBLE WITH Q5tf. NOVELL, DE SO VIEW. 
XENIX. WINDOWS AND WINDOWS 3.0 

MC T-486M B25 23 MHZ VERSION . ..$1 1 995.00 

MCT-4B6MB33 33 MHZ (LANDMARK - 1B1.0) .. $2 T 495,Q0 


$49995 


MORE MOTHERBOARDS.. m 

MCT-M386-25 25 MHZ MINI-308__$799.00 

MCT-3B6MBC-M FULL SIZE 33MHZ CACHE 3BB $1.195.00 

MCT-386M B C-25 23 MHZ CACHE 366.. $999.00 

MCT-C38e-33 33 MHZ CACHE MINI 396... $1,299.00 

MCT-C38G-25 25 MHZ CACHE MINI-883... $1,199 00 

MCT-M2SB-20N 20 MHZ 286 WVNEAT CHIPSET ...... $389.95 

MCT-M2se-16N 16 MHZ 286 W/NEAT CHIPSET .. $289.95 

MCT-M2B6-12N 12 MHZ 2B6 WVNEAT CHIPSET _ $269.95 
MCT-TURBO-1 0 10 MHZ 8089... $99.95 


V MODULE CIRCUfl TECWMLOEY 

* NORTON SI 14A - LANDMARK At SPEED 15.9 

■ EXPANDABLE TO 4MB ON BOARD USING SIMMS - FIVE 
10 BIT AND THREE B-BIT SLOTS ■ 6 5' X 0 75- SIZE FITS 
MINI-286 AND FULL-SIZE 286 CASES 

MCT-M286-1 2 $199.95 


CYRIX CO-PROCESSORS 

STATE OF-THE ART TO SAVE YOU LONGEVITY WORRIES! 
MANUAL 6 SOFTWARE GUIDE. FULL 5-YEAR GUARANTEE 1 
33007-16 16 MHz... $299.35 63087-33 33 MHz $543.00 

B3D07-2O 2{J MHz 31 9.95 83S07-10 (5X> 16 MHz 260.93 

63007-25 25MHz 419.95 33S07-20 (SX) 20 MHz 329.95 


MOT'S MODULAR 
PROGRAMMING SYSTEM 

USE 1 SLOT TO WtOGRAM EPROMS, PROMS. PALS A MORE! 

HOST ADAPTOR CARD/CABLE S 29 9S 

* UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD¬ 
ULES ■ SELECTABLE ADDRESSES PREVENT CONFLICTS 

MOD-MAC 

UNIVERSAL 

MODULE 


PROTOTYPE CARDS 


* FOR STANDARD, FULL SIZE AND 
MINI-MOTHERBOARDS 

- 250 WATT POWER SUPPLY 

* MOUNTS FOR 3 FLOPPY AND 
4 HARD DRIVES 

* TURBO AND RESET SWITCHES 

* SPEED DISPLAY, POWER, DISK LEDS 

* MOUNTING HARDWARE, FACEPLATES 
AND SPEAKER INCLUDED 

CASE-100.....$249.95 

MORE CASES... 

CASE-200 UPRIGHT HOLDS 11 DRIVES .. 
CASE-120 MINI-UPRIG HT W/2QQ WATT PS 

C ASE-70 FULL-SIZE 286 STYLE CASE ., 
CASE-50 MINI SIZE 286 STYLE CASE 

CASE-FLIP FLIP-TOP 80®fl-STYLE CASE ,. 
CASE-SLIDE SLIDE TYPE 0066 STYLE CASE 
CA5E-JR-20O MIN SIZE CASE WITH 20DW PS 


8-BIT SOLDERLESS 808S * 

BREADBOARD WITH DECODE 79 

* ADDRESS DECODING LOGIC, DATA BUFFERING, 2 LSI CIR¬ 
CUITS FOR PROGRAMMABLE DIGITAL I/O & COUNTER-TIMER 
FUNCTIONS - LOGICALLY GROUPED * ACCESSES ALL I/O 
SIGNAL CONNECTIONS - CLEARLY LABELLED BUS LINES 
- ACCEPTS UP TO 24 FOURTEEN PIN ICS * ACCEPTS 9. 15. 
25 OR 37-PIN D-SUB CONNECTORS 

PDS-601 ..*_____$79.95 

PDS-600 ABOVE CARO WITHOUT DECODE .. $49.95 

PDS-611 16-BIT BUS BREADBOARD WITH DECODE $89.95 
PDS-610 ABOVE CARD WtTHOUT DECODE- $59,95 


{ * PROGRAMS EPROMS. 

. EEPROMS, PALS, BI-POLAfl PROMS, 

8740 a 8751 SERIES D€V<C ES; 16V8 AND 
20V8 GALS (GE N E RIC ARRAY LOGIC) FROM 
LATTICE,. NS. SGS ■ TESTS TTL ft CMOS ICS; DYNAMIC 
AND STATIC RAM * LOAD DISK, SAVE DISK, EDIT, BLANK 
CHECK, PROGRAM, AUTO. READ MASTER, VERIFY & COM¬ 
PARE * TEXTOQL SOCKET FOR .3"-6" WIDE ICS (6 - 40 PINS} 

MOO-MUP ...$499,95 

MOO-MU P- EA 4-UN IT A DAFTOR.™....... $99.95 

EPROM MODULE Ml 9 95 

- PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS & 1GK TO 
1Q24K EE PROMS - HEX TO OBJ CONVERTER * AUTO, 
BLANK CHECK/PROGRAIWVERIFY ■ VPP 5,12.5,12.75, 13,21 
IS 25 VOLTS * NOR MAI. INTELLIGENT, INTERACTIVE ft OUICK 
PULSE PROGRAMMING ALGORITHMS 

MO D-M EP___,___* „ $119.95 

MOD-MEP-4 4 EPROM PROGRAMMER.. . .$169.95 

OTHER PROGRAMMING MODULES 

MO D-M PL PAL PROGRAMMING MODULE . 24995 

MG D-M MR MICROPROCESSOR PROGRAMMER .... 179.95 
MO D-M EC DIGrTAL 1C ft MEMORY TESTER ,. 129,95 

MQD-MBP BI POLAR PROM PROGRAMMER.. 259.95 


$499.95 
$199,95 
. $89,95 
$59,95 
$39,95 
... $39.95 
$149,95 


MORE PROTOTYPE CARDS: 

FR-4 EPOXY GLASS LAMINATE WITH GOLD-PLATED EDGE- 
CARD FINGERS AND SILK-SCREENED LEGENDS 
JDR-PR1 0 BIT WITH +5V AND GROUND PLANE $27.95 
J DR-PR2 AS ABOVE, WITH I/O DECODING LAYOUT $29 95 
JDR-FR2-PK PR2 BUFFERING/DECODE PARTS KIT . $8.95 
JDR-PR10 16-bit WITH TO DECODING LAYOUT $34-95 

JDR-PR10-PK PR10 BUFFERING/DECODE PARTS $12,95 
EXT-8028B 286-COMPATIBLE EXTENDER CARD $39.95 


PS-135 135 WATT PS FOR 8088 (11G&20V) 

PS-150 150 WATT PS FOR B0BH (11QJ220V) 

PS-200 X Z00 WATT PS FOR 6008 (110/22DV) 
PS-200 200 WATT PS FOR 2064300 (1101220V) 

PS-250 250 WATT PS FOR 206/386 (11 0/22OV) 


$89.95 

£129.95 


DATABASE II EPROM ERASER 

- CONVENIENT POCKET-31ZEJ 

- ERASES ALL SIZES OF EPROM • A 

UP TO 4 AT A TIME 

- WALL PLUG POWER SUPPLY 

DATABASE II 


PAL DEVELOPMENT SOFTWARE 

ENTRY LEVEL CUPL PAL DEVELOPMENT KIT. 

MQ D-M PL-SOFT 


VALUE 


PAHT# 

SIZE 

SPEED 

VflP 

PINS 

PRICE 

2716-1 

2Q4SXS 

350ns 

25V 

24 

4.95 

273 2 A 

4096x3 

250ns 

21V 

24 

3.95 

2764 

8192x6 

450ns 

12.5 V 

20 

3.95 

2764-256 

a192x8 

ZSOns 

12-SV 

23 

3.95 

2764-208 

8192x6 

200ns 

12.5V 

28 

4.49 

27128A-2QD 

16384x3 

SUQfiS 

125V 

23 

4,95 

27256 

32766x9 

250ns 

12.5V 

26 

4,95 

27C256 

32768x8 

258fis 

12,5 V 

20 

5-95 

27512 

65536x6 

250ns 

12.5 V 

20 

5.95 

27C1QV20 

131072*0 

208n5 

12,5V 

32 

17.95 


PART# 

SPEED 

PRICE 

3007 

5 MHz 

09.95 

S087-2 

a MIL 

120,95 

0007-1 

10 MHz 

108,95 

00287-XL 

12 MHz 

109.95 

60307-16 

16 MHz 

309.95 

30587-20 

20 MHz 

399.95 

60307-20 

25 MHz 

499.95 

80587-08 

33 MHz 

649,00 

60307-SX 

16 MHz 

299.95 

80387-SX2O 

20 MHz 

399,95 


PART# 

SIZE 

SPEED 

FOR 

PRICE 

41256A9B-80 

256K x 9 

00ns 

SIMM/PC 

21,95 

421000A8B-10 

1MB x a 

100ns 

SIMM/MAC 

64 95 

42IO00A9B-1O 

1MB x 9 

100ns 

SIMM/PC 

64.95 

421000A9B-S0 

1 MB x 9 

80ns 

SIMM/PC 

59.95 

42I000A9S-60 

TMB X 9 

69ns 

SIMM/PC 

39,95 

256KX9S1P-80 

256KX9 

60ns 

SIP/PC 

21.35 

256KX8SLP-60 

Z56KX9 

60ns 

SIP/FC 

25.95 

1MBX0SIP-10 

1 MB if 9 

100ns 

SIPi'PC 

64.95 

1 MB* 9SLP-80 

IMSk 9 

80ns 

S IF/PC 

69.95 


nVNAMin IMJLVC 







' 

PART* 

SIZE 

SPEED 

PINS 

PRICE 

4116-150 

10384x1 

150ns 

16 

1.49 

4164-ISO 

05536x1 

150ns 

16 

1-59 

4164-120 

65536x1 

120ns 

16 

1.69 

4164-100 

65530x1 

lOOns 

16 

1.99 

TMS4464-12 

65536x4 

120ns 

10 

3,49 

41256-150 

202144x1 

TSDnS 

16 

1-B5 

41256-120 

262144XT 

120rrs 

16 

1,39 

41256-100 

262144x1 

tDDns 

16 

1.99 

41256-BO 

262144x1 

80ns 

16 

2.19 

414256-100 

262144x4 

lOOns 

20 

6.95 

414256-00 

262144x4 

80ns 

20 

7,95 

1MB-120 

1040576x1 

120ns 

18 

6.89 

1MB-100 

t040576*1 

100ns 

18 

6,95 

1MB-3D 

1048576x1 

00ns 

ia 

7.95 

1MB-70 

1040576*1 

70na 

13 

0.95 

IMG-60 

1040576x1 

00ns 

18 

9.95 


TERMS: Minimum order SlQ.OT. Far shipping ft bandlmg include $5-00 tor ground and 37,58 tor sir Or dsns over ] to and foreign orders may require additional shipping Chargee--contact 
our Sales Dept for tfie amount. CA residents must -rtclucfo applicant sales tax. Pr.ces subject to change Without notice. W« are not responsible tor typographical errors We reserve the 
r-gm lo bm.t ouantifies and to substitute manufacturer. A|i merchandise sutnect to prior sa'es A full c«jy ol our terms -3 available upon request, items pictured may only be representative. 
JDR, the JDP iogo JDR Microdev:ces, and tne MCT logo are registered trademarks ot JDR MIC RODE VtCES, INC. Modular C/rourt Technology, {JUletOCrt, Mlnilout and Supedoot are 
tradamarks ot JDR MtCRODEVICES. INC CoOynqht 1901 JOB MICRODEVICES. 
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w COLOR HAND 

SCANNER! 9 599. 

• 400 DPI 16-COLOR DITHER MODE; 

200 DPI 16-SHADE GRAY-SCALE 
MODE • MONO MODE FOR B&W LINE 
ART AT 100, 200, 300 OR 400 DPI 

• ZSOFT PC PAINTBRUSH VI PLUS — | 

CHS-4000..$599.00 

HS-3000 32 GRAY SCALE SCANNER W/PAINT $179.95 
OCR-SOFT CARETS OCR SOFTWARE. S99.95 

LOGITECH PRODUCTS 



inp 


odevices" 


2233 SAMARITAN DRIVE , SAN JOSE CA 95124 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT S®!i 


101-KEY 

$£095 


101-KEY WITH 12 FUNCTION KEYS • 286/386/486 COMPATIBLE 

BTC-5339_ $69.95 

FC-3001 101-KEY.12F-KEYS & CALCULATOR $74.95 

BTC-5060 84 KEY WITH 10 FUNCTION KEYS_ $59.95 



LOGC9 

LOGC9-P 

LOGC9-WIN 

LOGB9 

LOGB9-P 

TRACKMAN 


SERIAL MOUSE. $98.95 

SERIAL MOUSE W/PAINTSHOW $109.95 
SERIAL MOUSE W/WINDOWS 3.0 ... $149.95 
BUS MOUSE .. $89.95 


BUS MOUSE W/PAINTSHOW.$104.95 

SERIAL TRACKBALL __ $99.95 

TRACKMAN-B BUS TRACKBALL. $99.95 


2400 BAUD MODEM 
$J095 


• 2400/1200/300 BAUD OPERATION 

• HAYES AT COMMAND SET COMPATIBLE • PROCOMM 
COMMUNICATIONS SOFTWARE • COM1 THRU COM4 

MCT-241 __$79.95 

MCT-FAXM 2400 BPS INT. WITH FAX SEND $89.95 

VIVA 2400 BAUD MODEM 

$11095 

• 2400/1200/300 BAUD OPERATION • HAYES AT 
COMMAND SET COMPATIBLE • EXTENDED 
S-REGISTER PROGRAMMING • SPEAKER & 

2ND PHONE JACK * STD RS-232C INTERFACE 

VIVA-24E__$119.95 

VIVA-24MNP ERROR CORRECTING VERSION 
PCEM7296 INTEL 9600 BPS EXTERNAL MODEM_ $549.00 

PROMETHEUS MODEMS 

PRO-96EF 9600 BPS EXTERNAL WITH FAX. $629.00 

PRO-MAXI 2400 BPS INTERNAL W/9600 FAX ... $199.95 
PRO-241 2400 BPS INT WITH PROCOMM ...... $99.95 

PRO-24MNP 2400 BPS INT. W/ERROR CORR. $129.95 

PRO-24EMNP 2400 BPS EXT. W/ERROR CORR. ... $159.95 

PRO-24E 2400 BPS EXTERNAL __ $139.95 

PRO-24ME 2400 BPS MINI-EXTERNAL. $99.95 

PRO-EFXM-96 2400 BPS MINI EXT W/FAX SEND ..$169.95 


<5P Seagate 

m s 239 


KITS INCLUDE HARD DRIVE, DRIVE 
CONTROLLER, CABLES & MANUAL 


HARD DRIVE KITS 


$ 269 


| <W Seagate HARD DRIVES 

MB $ 199 
mb $ 239 


mb $ 369 
mb $ 529 


MONITORS 


*649 


NEC-MULTL3D 

• 1024X768 RESOLUTION -28MM DOT PITCH • COMPATIBLE 
WITH 8514A. SUPER VGA. APPLE MAC II. VGA. EGA & CGA 

NEC-MULTI-3D___$649.00 

JDR-MULTI 14" MULTISYNCH MONITOR... $429.95 

CM-1440 SEIKO 14" DUAL FIXED FREQUENCY. $599.00 

CM-1450 SEIKO 14" NON INTERLACED VERSION $749.00 

VGA-MONITOR 14* VGA MONITOR . $379.95 

MONO-VGA 14-PAPERWHITE VGA MONITOR $139.95 

EGA-MONITOR 14" EGA MONITOR. $339.95 

GM-1489 14" SCREEN MONOCHROME_ $139.95 

MONO-SAMSUNG 12" FLAT SCREEN.. $129.95 

VGA-PKG 14’ VGA MONITOR & CARD 640X480 RES $499.00 


1024 X 768 
VGA PACKAGE 

*599 




RELYSIS 9514 MONITOR 

• UP TO 1024 X 768 RESOLUTION 

• 1:1 ASPECT RATIO AT 640 X 480 
4 1024 X 768 • 28 DOT PITCH 

• 14* NON GLARE SCREEN 

• VGA. EGA, CGA. MDA. HGC COMPATIBLE 
1024 X 768 INTERFACE CARD 

• 8/16-BIT 8068/286/386/486 COMPATIBLE 

• 512K VIDEO RAM EXPANDABLE TO 1MB 

• AUTO MODE SWITCHING • 256 COLORS FROM 262.000 

• WINDOWS 3.0 COMPATIBLE • INCL. SOFTWARE DRIVERS 

VGA-PKG-1024+.$599.00 


FORM 

MODEL 

SIZE 

FORMAT 

AVC. 

SPUD 

PRICE 

3-1/2" 

ST-125A 

21.4MB 

IDE 

28MS 

S219 

5-1/4" 

ST-225 

21.4MB 

MFM 

65MS 

$199 

3-1/2" 

ST-138A 

32.1MB 

IDE 

28MS 

$229 

3-1/2" 

ST-I38N 

32.1MB 

SCSI 

40MS 

$259 

3-1/2" 

ST-138R 

32.1MB 

RLL 

40MS 

$249 

5-1/4" 

ST-238 

32.7MB 

RLL 

65MS 

$219 

5-1/4" 

ST-251-1 

43.1MB 

MFM 

28MS 

$249 

3-1/2" 

ST-157A 

41.6MB 

IDE 

28MS 

$239 

3-1/2" 

ST-157N 

48.6MB 

SCSI 

40MS 

$299 

5-1/4" 

ST-277-1 

65.5MB 

RLL 

28MS 

$289 

5-1/4" 

ST-4096 

80.2MB 

MFM 

28MS 

$569 

5-1/4" 

ST-296N 

84.9MB 

SCSI 

28MS 

$369 

3-1/2" 

ST-1102A 

81MB 

IDE 

19MS 

$429 

3-1/2" 

ST-1144A 

125MB 

IDE 

19MS 

$529 

3-1/2" 

ST-1201A 

180MB 

IDE 

15MS 

$799 

NOTE 

3-1/2* MOOELS REQUIRE ST MHW TO MOUNT IN 5-1/4 

l" SLOT 


MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 


1.44MB FLOPPY 
CONTROLLER 
$4095 



• 8088/286 COMPATIBLE 

• SUPPORTS 2 FLOPPIES 
(360K, 720K. 1.2MB & 1.44MB) 

• USER SELECT AS PRIMARY OR SECONDARY (3RD OR 4TH) 
FLOPPY 

MCT-FDC-HD_$49.95 

MCT-FDC-HD4 4 FLOPPY VERSION. $59.95 

MCT-FDC FLOPPY CONTROLLER... $29.95 


MCT-HDC HARD DRIVE CONTROLLER 
MCT-RLL RLL HARD DRIVE CONTROLLER . 
MCT-IDE IDE HARD DRIVE CONTROLLER ... 


$79.95 

$89.95 

$39.95 


MCT-ESOI 16-BIT ESOI DRIVE CONTROLLER $149.95 

1S-BIT FLOPPY/HARD 
CONTROLLER 

• 1:1 INTERLEAVE FOR 
IMPROVED PERFORMANCE 

• CONTROLS 2 HARD DRIVES 
AND 2 FLOPPY DRIVES 

• CONCURRENT OPERATION 
OF 1 FLOPPY/1 HARD DRIVE 

MCT-FAFH... $149.95 

MCT-AFH-RLL 16-BIT F/H RLL CONTROLLER $199.95 

MCT-IDEFH IDE F/H CONTROLLER ._... $69.95 

MCT-SCSI-FH SCSI F/H CONTROLLER_ $79.95 

MCT-IDEIO 16-BIT IDE MULTI I/O CARD $89.95 

MCT-AIO 8-BIT 286/386 MULTI VO CARD.. $59.95 

MCT-IO 8 BIT 8088 MULTI I/O CARD .. $59.95 


SYSTEM DIAGNOSTICS CARD 

$4995 

• WORKS WHEN SOFTWARE CANNOT 

• 286/386/486 COMPATIBLE 

• PLUG INTO SLOT. READ LED 
DISPLAY AND CHECK YOUR BIOS 
MANUAL FOR ERROR CODE 

• VIEW LEDS ON-BOARD OR ON BACK-PANEL 

PCODE_ $49.95 

PCODE+ INCLUDES QA+ VERSION 3 12 . $69.95 

MCT-EEMS 16-BIT EEMS CARD -- $149.95 

MCT-AEMS 16-BIT EMS CARD(USES 1MB DRAMS) $129.95 
MCT-AEMS-256 USES 41256 DRAMS $129.95 

MCT-EMS 8-BIT EMS CARD 2MB CAPACITY. $129.95 

MCT-RAM 8-BIT 576K RAM CARD. $49.95 




8/16-BIT VGA 

$ 149 9S 



• 8088 OR 286/386/486 PC COMPATIBLE • 800 X 600 IN 16 
COLORS • 256K VIDEO RAM • SUPPORTS ANALOG AND TTL 

MCT-VGA_ $149.95 

MCT-VGA-8 8 BIT VERSION. $149.95 

MCT-VGA-1024 1 024 x 768 VGA. . . $169.95 

MCT-VGA-1024+ 1024 X 768 IN 256 COLORS. $199.95 

MCT-MGEIO MONO MULTI I/O. IDE F/H CARD $129.95 

MCT-MGP MONOGRAPHICS/PRINTER CARD. ..$49.95 

MCT-CGP CGA GRAPHICS FOR RGB MONITOR $49.95 

MCT-EGA EGA CARD WITH 256K RAM__ $149.95 


$ 99 9S 

1.44MB □ 

HIGH DENSITY 
3-1/2” DRIVE 

• 80 TRACKS • 135 TPI 

• READ AND WRITE 720K DISKS. TOO 

• INCLUDES ALL NECESSARY MOUNTING HARDWARE 

FDD-1.44X BLACK FACEPLATE. $99.95 

FDD-1.44A BEIGE FACEPLATE.... $99.95 

MF355A 3-1/2* MITSUBISHI 1.44MB, BEIGE.. $129.95 

MF355X 3-1/2" MITSUBISHI 1 44MB, BLACK. $129.95 

FDD-360 5-1/4" DOUBLE-SIDED DD 360K .. $69.95 

FD-55B 5 1/4" TEAC DOUBLE-SIDED DD 360K . $89.95 

FDD-1.2 5-1/4* DOUBLE-SIDED HD 1 2M.. $89.95 

FD-55GFV 5 1/4" TEAC DOUBLE SIDED HD 1 2M $99.95 


BARGAIN HUNTERS CORNER 

IF YOU HA VENT MOVED TO 
VGA YET. NOW IS THE TIMEI 

8/16 BIT 
VGA MONITOR 
& CARD PACKAGE 

INCLUDES VGA COLOR MONITOR AND 816 BIT VGA CARD 

CONFIGURES FOR 8-BIT OR FASTER 16-BIT OPERATION 

640 X 480 IN 16 COLORS; 320 X 200 IN 256 COLORS 

1:1 ASPECT RATIO IN 640 X 480 MODE 

AUTO MODE SWITCHING FOR VGA, EGA, CGA. MDA & HGC 

256K VIDEO RAM • INCL. POPULAR SOFTWARE DRIVERS 

VGA-PKG....«... $379.95 

OFFER EXPIRES JULY 31ST 1991 



CUSTOMER SERVICE 800-538-5001 
TECHNICAL SUPPORT 800-538-5002 
LOCAL/INTERNATIONAL 408-559-1200 
BBS (9600/2400/1200) 408-559-0253 


TOLL-FREE FAX ORDERS 

800-538-5005 


TOLL-FREE 800S38-5000 

MON.-FRI. 7 A.M. TO 5 P.M. f SAT. 9 A.M. TO 3 P.M. 
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SOME ASSEMBLY REQUIRED continued from page 248 


Listing 4: The device header has to 
be the first item in the driver's data 
segment. The start-up routine shown 
here handles that requirement. 

; C startup routine, 

one device 


EXTRN .main:near 

PUBLIC _STRAT 

PUBLIC .acrtused 

.DATA 

segment word public 


’DATA 1 

_DATA 

ends 

CONST 

segment word public 


'CONST' 

CONST 

ends 

J3SS 

segment word public 


'BSS' 

JBSS 

ends 

DGR0UP 

group CONST, _BSS, 

.DATA 

.TEXT 

segment word public 


'CODE' 


assume 


cs:_TEXT, 
ds:DGR0UP, 
es:NOTHING, 
ss:NOTHING 


.286P 

^STRAT 

proc far 

_acrtused: 


push 0 

Jmp start 

start: 

push es 
push bx 
call .main 
pop bx 
pop es 
add sp,2 

mov word ptr es:[bx+3],ax 
ret 

J5TRAT 

endp 

.TEXT 

ends 


end 


address is valid. It must be saved, or it is 
lost forever. The address of the DevHlp 
entry point is passed in the I NIT request 
packet (see listing 1). The initialization 
code performs two other functions. 
First, it issues the sign-on message to the 
screen that the driver is attempting to 
load. Second, it finds the segment ad¬ 
dress of the last data and last code item, 
and it sends them back to OS/2. OS/2 
uses the code- and data-segment values 
to size memory. If a driver fails installa¬ 
tion, it must send back zeroes for the CS 
and DS registers so that OS/2 can use the 
memory space it occupied. 

One of the most common techniques in 
OS/2 driver design is for the Strategy 
section to request service from the device 
and wait for a device or timer interrupt to 
signal completion of the request. The 
fragment in listing 6 shows an implemen¬ 


Listing 5: The driver's Strategy 
section is essentially a switch 
statement. The driver may 
implement or ignore requests passed 
to it from the kernel on behalf of 
applications. 

int main(PREQPACKET rp, int dev) 

{ 

switch(rp->RPcommand) 

{ 

case RPINIT: 

return INIT(rp); 
case RPREAD: 

return (RPDONE); 
case RPWRITE: 

return (RPDONE); 
case RPINPUT_FLUSH: 

return (RPDONE); 
case RPOUTPUT_FLUSH: 

return (RPDONE); 
case RPOPEN: 

return (RPDONE); 
case RPCLOSE: 

return (RPDONE); 
case RPIOCTL: 
switch (rp-> 
s.IOCtl.function) 

{ 

case 0x00: / 

return (RPDONE); 
case 0x01: / 

return (RPDONE); 

} 

case RPDEINSTALL: 

return(RPDONE | RPERR | 
ERR0RJ3AD_ 

COMMAND); 

default: 

return(RPDONE); 

} 

} 


tation of this scheme for the Read func¬ 
tion of my sample serial communications 
driver. In this case, the Strategy section 
starts the I/O and issues a Block DevHlp 
call, which blocks the calling thread. 
When the device interrupt signals that 
the operation is done, the interrupt sec¬ 
tion runs the blocked thread, completing 
the request. To protect against the re¬ 
quest’s never being completed (e.g., in 
the case of a down device), the Block call 
can contain a time-out parameter. If the 
time expires before the completion inter¬ 
rupt occurs, the Strategy section can 
send the proper error back to the kernel. 

Another way to time-out a device is to 
use the SetTimer DevHlp routine. You 
can attach a timer handler to the OS/2 
system clock and have the handler run 
the blocked thread after a specified num¬ 
ber of ticks. 


The commands allowed by the Strate¬ 
gy section are up to the device driver 
writer. You can process only the com¬ 
mands you wish to act on and let the 
others simply pass by sending a Done 
status back to the kernel. You may in¬ 
stead wish to trap the illegal function 
calls and return an ERROR_BAD 
.COMMAND message to the kernel. 
Keep in mind, however, that the kernel 
frequently issues its own commands to 
the driver without your knowledge. For 
example, when the user of the application 
that opened the driver types a Control-C, 
the kernel checks the application’s list of 
open drivers and issues a Close request to 
each one. In general, I’ve found it easier 
to ignore all the requests I’m not waiting 
for and just flag them as done. 

In the simplest of drivers, the Strate¬ 
gy section can only contain an Open, 
Close, and Read or Write request. In a 
complicated driver, such as a disk driver, 
the Strategy section may contain over 
two dozen standard driver functions and 
several additional IOCtl calls. IOCtl 
calls are actually Strategy functions, but 
they are broken down one step further to 
provide more detailed or device-specific 
operations. For instance, a driver might 
send a list of parameters to an I/O port to 
initialize it and return the input value of a 
status port with the status of the initial¬ 
ization. 

A Sampler of Standard 
Driver Functions 

INIT (code 0x00). This function is called 
by the kernel during driver installation at 
boot time. The INIT section should ini¬ 
tialize your device, such as setting the 
baud rate, parity, stop bits, and so forth 
on a serial port or checking to see if the 
device is installed by issuing a status re¬ 
quest to the device controller. This INIT 
function is called in a special mode in 
ring 3 with some ring 0 capabilities. 

The driver may turn off interrupts, but 
they must be turned back on before re¬ 
turning to the kernel. The INIT code 
may perform direct port I/O without pro¬ 
tection violations. Usually, the driver 
writer will allocate buffers and data stor¬ 
age during initialization, to be sure the 
driver will work when installed. Because 
the initialization is being performed in 
ring 3, the system can check to make sure 
the buffer and storage allocations are 
valid and the segments are owned by the 
driver. If not, the driver can remove it¬ 
self from memory, freeing up any previ¬ 
ously allocated space for other system 
components or another driver. Because 
initialization is done only once during 
system boot-up, it is not critical to opti- 
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SOME ASSEMBLY REQUIRED 


Listing 6: The implementation of the standard Read function initiates I/O and 
then calls the Block DevHlp routine to suspend the calling thread. When the 
device signals that I/O is complete (by way of an interrupt), the corresponding 
interrupt handler (not shown) uses the Rim DevHlp to resume the calling 
thread and complete the request. 

ease RFREAD: /* Ox(K */ 

/* 

Try to read a character out of the queue. If none is 
available, then Block until the interrupt routine can get a 
chance to add a character to the queue, and Hun this thread. 

*/ 

ThisReadRF = rp; 

coia_error_uord=0; /* Start off with no errors */ 

ReadID * (OLOKG) rp; 
if (Block(ReadID 3 -11, 0, fcerr)) 

if (err =- 2) /* interrupted 

*/ 

return (RPDGNE | HFERR | ERRDR_CHAJLCALL_INTERRUFTED); 

/* 

We have a single character (in inchar) from the queue* 

Move it to the user buffer, and while we are here, take 
any other characters available, up to the number of characters 
requested in the Read packet* Return the final count to 
the caller. This will always be one or more. 

*/ 

if (rx_queue*qcount =- 0) { 

rp->s.HeadWrite.count=0j 

return {RPDGNE | RFERR | ERRORJIOT_JiEADY); 

} 

1 = 0 ; 
do { 

if (TransDD2App{S:incbar, /*xfer characters to 

user buffer*/ 

(FARPOINTER) (rp->s. ReadWrite. buffer+i), 

D) 

retum{RPD0NE | RPERR | EKROR_GEN_FALLURE); 

} 

while (++1 < rp->s.ReadWrite.count 

!QueueRead(&rx_queue,linchar)) j 
rp->s. ReadWrite .count - i ; 

QueueINIT(&rx_queue); 
re tu rn (r p - > RPs t atus ); 


mize the section. Do all your initializa¬ 
tions here, as it may be time-prohibitive 
or even impossible to do initialization 
during normal driver operation. 

Media Check (code 0x01). This func¬ 
tion is called by the kernel prior to disk 
access, and it is therefore valid only for 
block devices. The kernel passes the 
driver the media ID byte corresponding 
to the type of disk it expects to find in the 

y*lprfpd Hrivp 

BuildBPB (code 0x02). When the 
block driver gets a Build Bios Param¬ 
eter Block call, it must return a pointer 
to the BPB that describes the mass-stor¬ 
age device. 

Read (code 0x04). The application 
calls the Read section by issuing a Dos- 
Read with the handle obtained during the 
DosOpen. The Read routine may return 
one character at a time, but more often 
it returns a buffer full of data* How the 
Read function works is up to the driver 
writer. The driver returns the count of 
characters read and stores the received 
data in the data segment of the applica¬ 
tion. Read returns a standard driver re¬ 
turn code. 

Nondestructive Read (code 0x05). In 
response to this request, the driver must 
get the first character in the driver buffer 
and return it to the caller. If no character 
is present, the driver must return imme¬ 
diately with the proper error bits and 
Done bit set. 

Input Status (code 0x06). The driver 
must clear the Busy bit in the request 
packet if one or more characters are in 
the driver’s buffer, or set it if no charac¬ 
ters are present. This is a Peek function 
to determine the presence of data* 

Flush Input Buffer(s) (code 0x07). 
This function should flush any receiver 
queues or buffers and return a Done sta¬ 
tus to the kernel. 

Write (code 0x08). This is a standard 
driver request called by the application 
as a result of a DosWrite call. The appli¬ 
cation passes to the driver the address of 
data to write (usually in the application’s 
data segm ent) and the count of characters 
to write. The driver writes the data and 
returns the status to the application along 
with the number of characters that were 
actually written. Write returns a stan¬ 
dard driver return code* 

Write with Verify (code 0x09). The 
driver writes data as in the Write func¬ 
tion code above, but it verifies that the 
data was written correctly* 

Output Status (code 0x0a). The driver 
must set the Busy bit in the request packet 
if an operation is in progress, or clear it if 
the transmitter is free. 

Output Flush (code 0x0b) * The driver 


must flush the output queues and buffers 
and return a Done status to the kernel. 

Device Open (code OxOd ). This func¬ 
tion is called as a result of the application 
issuing a DosOpen call. The kernel 
makes note of the DosOpen request, and 
if it is successful (done with no errors) 
the kernel sends back a handle to the ap¬ 
plication to use for subsequent driver ser¬ 
vice. The driver writer can use this sec¬ 
tion to initialize a device, flush any 
buffers, reset the buffer pointer, initial¬ 
ize the character queues, or anything 
necessary for a clean starting operation. 

Device Close (code QxOe). This func¬ 
tion is called as a result of the application 
doing a DosClose with the correct driver 
handle. It’s a good idea to make sure the 
application closing the driver is the same 
one that opened it, so save the process ID 
of the application that opened the driver 
and make sure the closing PID is the 


same. If not, reject it as a bogus request. 
You should make all your devices quies¬ 
cent at this time. 

Removable Media (code QxOf). The 
driver receives this request when an ap¬ 
plication generates an IOCtl call to cate¬ 
gory 8, function 0x20. Instead of calling 
the IOC tl, the kernel issues this request. 
The driver must set the Busy bit of the re- 
quest-packet status if the media is nonre¬ 
movable, or clear it if it is removable. 

Generic lOCtl (code Ox 10). This is a 
special type of function call. It is very 
flexible, as the data passed to the driver 
is stored in two buffers owned by the 
caller. These buffers may contain any 
type of data; the format is up to the driver 
writer. 

The first and second parameters of an 
lOCtl are the address of the application 
program’s data buffer and parameter 
buffer, respectively. The parameter 


JULY 1991 * BYTE 349 











SOME ASSEMBLY REQUIRED 


buffer might contain a list of USHORTs, 
UCHARs, or pointers. The data buffer 
parameter might be a data buffer address 
in the application program, where the 
driver would store data from the device. 

lOCtls can extend the range of status 
information that drivers can convey to 
applications. Suppose, for example, a 
driver needed to report to an application 
that the data was in ASCII or binary for¬ 
mat, or that a parity error was detected 
while receiving it. Here an lOCtl would 
be the answer. The reason? The kernel 
massages return codes from standard 
function calls to fit within the standard 
error definitions. The lOCtl, however, 
will pass back codes to the application 
exactly as they were set in the driver. In 
several drivers that I have written, the 
DosRead and Dostfrite sections of the 
Strategy routine ate commented out and 
never used. I use IQCtls for the reads 
and writes to allow the driver to commu¬ 
nicate directly with the application 
without interference from the kernel. 

PrepareForSysShutdown . This func¬ 
tion tells the device driver it should post 
any open buffers to their devices before 
the system powers down. This occurs 
when you select Shutdown from the 
Desktop window. 


COMPANY INFORMATION 


FiitureWare, Inc, 

78 Temple Ave. , Suite 15 
Hackensack, NJ 07601 
(201) 343-3921 

Circle 1002 on Inquiry Card. 

Microsoft Corp. 

One Microsoft Way 
Redmond, WA 
(800)227-6444 

Circle 1004 an Inquiry Card, 

OS Technologies 
532 Longley Rd. 

Groton, MA 01450 
(508) 448-9653 

Circle 1000 on inquiry Card. 

PentaSoft 
17541 Stone Ave. N 
Seattle, WA 98133 
(206) 546-0470 

Circle 1001 an Inquiry Card. 

PSS Corp, 

290 Brookfield St. 

South Windsor, CT 06074 
(203) 644-4764 

Circle 1003 on Inquiry Card. 


Listing 7: The completion of an I/O 
request can be triggered by a device 
interrupt or by means of a timer . 
Here J j a sample timer routine . 

void tlmer_handler() 

f 

If (ThisReadRP == 0) 
return; 
tlekcomvt—; 
if(tickcoimt == 0) { 

Th isReadHP - > RF s t atus - 
(RPD0NE | 

RPERR ] ERROJLNOTJtEADY); 

Run ((UL0NG) ThisReadRP); 

ThisReadRF=0Lj 

tickc ountN_TIME0UT; 


The Interrupt Section 

When OS/2 calls your interrupt handler, 
it does so with interrupts disabled, so any 
extended time spent in the interrupt han¬ 
dler could cause performance problems. 
When activated in response to the receipt 
of data, the interrupt handler must store 
the data and exit quickly. In the case of 
character devices, the OS/2 DevHlp li¬ 
brary supports fast reads and writes to 
circular character queues. For block de¬ 
vices, interrupt handling is fast because 
the interrupt is usually caused by a DMA 
completion or disk seek completion. For 
block devices, data is ordinarily trans¬ 
ferred to the user buffer using DMA, 
eliminating the need to transfer data dur¬ 
ing the interrupt processing. On a DMA 
transfer, the driver can exit once the 
DMA controller starts so that other 
threads can run. When the DMA com¬ 
pletes, it generates a DMA completion 
interrupt that activates the driver's inter¬ 
rupt handler. 

The interrupt handler routine is not 
difficult to write or understand, but it 
can be very difficult to debug. Errors 
that occur in the interrupt handler fre¬ 
quently appear only in a real-time con¬ 
text, when the interrupt handler is active 
in response to a hardware interrupt. You 
can't do a printf() from the interrupt 
routine or inspect variables with an ap¬ 
plication debugger, such as CodeView, 
You must use the OS/2 KDB (Kernel De¬ 
bugger) supplied with the DDK or a simi¬ 
lar debugger. Even with the KDB, a 
breakpoint will halt the program, and 
further interrupts may pass undetected 
while you decide what to type next. Be¬ 
cause of this pause in execution, you lose 
the real-time context of the program, 
which may be the root of the original 
problem. In the end, there’s no substitute 


for the ability to visualize the correct op¬ 
eration of the interrupt handler. 

The Timer Handler 

In an OS/2 driver, you can hook the sys¬ 
tem timer interrupt with a call to the 
DevHlp library SetTliner function. You 
pass OS/2 a near pointer to your timer 
handler, and for each system timer tick, 
OS/2 calls your timer handler routine 
and any other timer handler that had been 
previously registered (see listing 7). 

If no data appears within one or two 
32-millisecond time ticks, the driver as¬ 
sumes that data input has stopped or at 
least paused. If a valid Read request is 
pending, it sends back the data to the 
blocked Strategy section by issuing a 
Run request with the same ID used to 
block the requesting thread. The Strate¬ 
gy section becomes unblocked, gets the 
data from the receiver queue, and sends 
the data to the application's data buffer. 

Do You Really Need a Device Driver? 

Maybe not, OS/2 1.x allows programs 
with I/O Privilege (IOPL) enabled to do 
direct register I/O to a device. If the de¬ 
vice is a parallel card or digital switch, a 
driver may not be necessary. You can set 
or dear bits using IN and OUT instruc¬ 
tions, and as long as the device is not time 
critical, such a method will be sufficient. 

Yet devices that generate interrupts, 
require asynchronous service, or operate 
in a time-critical environment must use 
a device driver. Take a serial device, for 
example. It would be difficult or impos¬ 
sible to read data from the device using 
the IOPL method. By definition, asyn¬ 
chronous data may come in at any time. 
Because OS/2 may be running another 
thread at the time the data appears, your 
chances of missing data are excellent. 
But an interrupt driver could continue to 
read and buffer the incoming data until 
the OS/2 scheduler ran your thread. 

Optionally, you can allow interrupts 
to preempt the current running thread 
and run your thread immediately. You 
need not wait for the scheduler to run it. 
This sort of preemptive multitasking sets 
OS/2 apart from other multitasking sys¬ 
tems, like Unix. In Unix, the currently 
running program retains the CPU until it 
exhausts its time slice. It cannot be pre¬ 
empted based on an event, such as a de¬ 
vice interrupt. That's why OS/2 is my 
choice for time-critical applications. ■ 


Steven J. Mastrianni is an independent 
consultant in South Windsor, Connecti¬ 
cut, who specializes in OS/2 device driv¬ 
ers. You can contact him on BIX as 
“smastrianni. ” 
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PRINT QUEUE 



HUGH KENNER 


Noisy Narcissists, One Genius 

What makes one genius into a criminal and another into a Nobel Prize winner? 


uestion: What intellectual quality is shared by Herbert 
A. Simon, Robert T. Morris Jr., Kevin Mitnick, Mar¬ 
kus Hess, and Hans Huebner? 

Answer: Remarkable native talent for attacking ab¬ 
stract problems plus the drive to make use of that talent. 

Q; Why might Herbert A. Simon prefer to see his pic¬ 
ture in a different gallery? 

A: Because, while Simon is a Nobel laureate (1978, econom¬ 
ics) and a father of Al, the others are chiefly remembered for 
run-ins with cops and courts, Morris got hit with $150,000 in 
fines and legal fees plus 400 hours 1 community service for un¬ 
leashing the 1988 Internet worm. Mitnick served a year for 
fooling around with DEC’S files. Hess paid 10,000 marks and 
was sentenced to 20 months (reduced to probation) for his traf¬ 
fic with the KGB; he was the hacker in the caper Cliff Stoll 
recounts in The Cuckoo *s Egg. Huebner (aka Pengo, German 
nickname of a penguin in a video game) won nonprosecution by 
informing on accomplices in espionage, notably Hess, 

Q: So what force pointed Simon toward glory, the rest to¬ 
ward, ah, embarrassment? 

A: That is the question two books invite us to ponder, Simon 
has published Models of My Life (Basic Books, 1991, $26,95); 
Katie Hafner and John Markoff tell the story of the others in 
Cyberpunk (Simon & Schuster, 1991, $22.95). 

Briefly: Cyberpunkery feasts on dreams of glory, nothing 
more, “I alone know that I am the world’s greatest hacker!" 
And as Eve in a rush of guilty knowledge just had to tell Adam, 
so Pengo and Morris likewise had to tell friends, which was 
their undoing. For your fragile dream loses allure if the knowl¬ 
edge that you alone know about it cannot be shared. 

Cyberpunk is worth a quick browse, quick enough to mute the 
cacophonies of its sledgehammer prose, Herbert Simon’s 
Models of My Ufe , though, is a book to savor sentence by sen¬ 
tence. “On the cool days of late summer, whitecaps advanced 
across the deep blue lake, driven by a sharp wind that twanged 
the flagpole near the dock and rocked the moored rowboats in 
cadence with the twanging.” 

That’s not an economist’s boilerplate, nor yet just fancy writ¬ 
ing, It’s the voice of a man who treasures correlations, such as 
rowboats a-rock in cadence with a twanging. Narcissists aren’t 
open to such outwardness; the domain they toy with is the en¬ 
closed system, Unix or Pacific Bell or VMS, imperfect like all 
human-made things and rife with the holes, trapdoors, forbid¬ 
den portals, that no system operator has a suspicion of, 

Simon lives, by his own account, in two worlds. One is the 
world in which we can all share observations. Systematize 
those, and we have the domain of science. The other is per¬ 
sonal: a lifelong maze, in which he’s repeatedly chosen some 
branching path that, in forgoing some unknown possibilities, 
opened others. He was diligent in pursuing the opened ones, 


and their sum is the track of his life. 

Thus, about 1935 he took a fateful branch. Color blindness 
had steered him out of biology; distaste for an accounting 
course meant dropping economics for political science, al¬ 
though he never mislaid the economics. He found himself 
doing “my first piece of scientific work,” a college assignment. 
“ A standard topic in studies of organizations is the budget pro¬ 
cess, which in this case involved the division of funds between 
playground maintenance, administered by one organization, 
and playground activity leadership, administered by another.” 

It was soon obvious that the “global rationality” of classical 
economics wasn’t in play. Global rationality says, consider the 
playground concept, an arena in which resources will be opti¬ 
mized. But reality says, consider the smaller horizons of two 
bodies, the maintenance folk and the activities folk. Each wants 
more money, and the ideal big picture vanishes. That led Simon 
to “bounded rationality,” “a label for the computational con¬ 
straints on human thinking.” 

“When people don’t know how to optimize, they may very 
well be able to...find good enough solutions. And good 
enough solutions can often be found by heuristic search through 
the maze of possibilities. ” That, two decades later, became Al. 
“A research problem 1 found in 1935 has lasted me for a half 
century. I have never had to find another.” That funded bodies 
guard their own funds he’d have found entirely natural, he re¬ 
marks, save for the economic training with which it conflicted. 
And no merely press-trained cynic, deeming it obvious, would 
have broken through to bounded rationality and to AL 

That’s a subtle theme, common sense impinging on a faulty 
orthodoxy. For the orthodoxy, after all, was not framed by idi¬ 
ots. Its framers, too, had obeyed the bounded rationality of 
their discipline as it was defined; they, too (notably Milton 
Friedman), have since merited Nobel prizes. Hence, for Si¬ 
mon, that large question, How do decisions (including academ¬ 
ic decisions) get made? The ensuing “search through the maze 
of possibilities” was something a computer might accomplish. 
The first computer Simon got his hands on was John von Neu¬ 
mann’s JOHNNIAC (1955), with a 4096-word memoi 7 . If it 
was more than intriguing gadgetry—no, a necessary aid—that 
was thanks to the playground assignment he’d confronted at 19. 
(And bless the Chicago teacher who assigned it!) 

Now 75, he’s written a book as subtly structured as any of his 
theorems. The two pages I’ve been paraphrasing come very 
late, resonating, thus, with 370 pages we’ve already read. I was 
tempted to say, whet your appetite with the last chapter, “The 
Scientist as Problem-Solver.” I’m now convinced that Models 
of My Ufe needs to be experienced the way it’s laid out: straight 
through, A sense of the maze, of large wholes achieved for the 
alert mind by serendipitous branching: That’s something the 
Cyberpunk crew underlines by contrast. ■ 











MARSHALL 

BRAIN 


The X Attitude 


A pig of a program 
can look pretty and 
sleek, given time and 
good hardware 


I have a Unix workstation in my office, and I love it. 
It has a CPU that runs at 12 million instructions 
per second, 12 megabytes of RAM, a big swap 
disk, and 8 gigabytes of server space on the net¬ 
work, Of course, it runs the X Window System. 
But even with all this hardware, X Window is just 
“acceptable. " 

I have a Mac SE next to my workstation* Even though 
the workstation trounces the Mac at number crunching 
(it’s 40 or 50 times faster), the two are neck and neck 
when it comes to windows and graphics. Ask both ma¬ 
chines to draw 10,000 ran¬ 
dom line segments, and they 
finish about the same time* 
What is going on here? 
Why would anyone design a 
system like X Window, such 
a pig when it comes to hard¬ 
ware resources? How did the 
designers get away with 
this? Why have people em¬ 
braced the X Window environment? 

X Window is successful for many reasons: It’s free, 
it’s portable, and it works* But more important, X Win¬ 
dow is designed to offer some very nice capabilities, 
despite the fact that these capabilities require lots of 
hardware. I call this design philosophy “the X atti¬ 
tude," and its central tenet is, “The hardware will catch 
up shortly*” This attitude has broad implications for 
software designers everywhere. 

Everything about X Window is a pig* Its disk and 
RAM requirements are unbelievable* For example, if I 
want to build a little “hello world" program, I use the 
Motif widget set and write 10 lines of code* The execut¬ 
able file for this one little program consumes over a 
megabyte of disk space! 

The network traffic generated by an X workstation is 
unbounded* X Window is network transparent, which 
means that I can run a simulation program on a super¬ 
computer and get its graphical results displayed on my 
workstation. But X terminals can run a drawing pro¬ 
gram the same way. Every time I move the mouse 1 
pixel while drawing a line, the terminal dumps a button 
motion event packet onto the network, and the computer 
at the other end has to send back commands to redraw 
the line—in real time. 

You can see that X Window has tremendous hard¬ 
ware demands, What’s interesting is that in 1984, when 
X Window was conceived, no normal person had hard¬ 
ware that could handle these loads. The 128-KB Mac 


came out in early 1984, and the IBM AT later in the 
year. But the designers of X Window were in a com¬ 
pletely different world* It’s as though they said to them¬ 
selves, “Let’s not clutter our minds with the constraints 
of today’s hardware. The hardware will catch up with 
us in a few years." With the X attitude, you simply ig¬ 
nore hardware limitations and let the design proceed 
uninhibited. In a world where hardware is advancing by 
leaps and bounds every year, this is the smart thing to 
do. 

The primary advantage of the X attitude is this: It is 
incredibly freeing from a creativity standpoint. No 
longer are designs constrained by today’s realities* 

It is educational to look for the X attitude (or its ab¬ 
sence) in other products, like PostScript. It epitomizes 
the X attitude: It works, it is portable, and it is power¬ 
ful. It is also a pig. It wants lots of MIPS and RAM, 
even though it was designed when these were expen¬ 
sive* It has been successful despite its prodigious appe¬ 
tite because of its amazing capabilities. 

Then there’s OS/2. Its designers ignored the X atti¬ 
tude. They initially stuck with the old 16-bit 286 archi¬ 
tecture instead of looking ahead to the future. The de¬ 
sign was constrained and limited by this decision, and 
OS/2 has paid dearly for it. There is a lesson here* 

What do you do if you are a software designer and 
you want to make use of the X attitude? Buy the biggest, 
fastest machine you can find. Load it to the gills with 
memory, give it a few gigabytes of highly cached disk 
space, and connect the fastest graphics coprocessor you 
can find* Sure it costs $50,000 now, but in three years 
it will be a small-footprint entry-level machine. 

Now use this monster for a month. Write some good 
code, and watch it scream. Let your mind wander. 
What kind of software would you design for a machine 
like this? What are the possibilities that open up? 
Which nagging limitations fall by the wayside? Now 
you have the right attitude! Program toward the future, 
not for the past. The hardware vendors will love you* ■ 


Marshall Brain is a faculty member at North Carolina 
State University and is the author of An Introduction to 
Motif Programming (due from Digital Press in 1992). 
You can reach him on BIX do u editors ." 

Slop Bit is a forum for informed opinion on personal com¬ 
puting topics . The opinions expressed are those of the au¬ 
thor and not necessarily those of BYTE. Your contributions 
and comments are welcome. Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough, NH 03458 * 
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When you buy direct from CompuAdd, you get more than a computer. You get 
all the resources of one of America's leading computer manufacturers. Quality. 
Service, Support. Dedication. We put them into every computer we build. And we 
continue to deliver after the sale. 

So when you look behind the CompuAdd name, you'll see why our customers are 
pleased with the quality and reliability of both CompuAdd the Computer and 
CompuAdd the Company. 

Buying direct from CompuAdd is easy. Our locations in Europe give you the rapid 
delivery and support you want. CompuAdd's 30-day money back guarantee, 
telephone technical support and on-site service are prime reasons why our 
customers are so satisfied. In fact, a recent independent customer service survey 
found that CompuAdd led the U.S. PC industry in its commitment to customers 
and in value/price performance. 

CompuAdd's success grows from its 1,500 employees' dedication to quality. And 
with more than 30,000 square metres of manufacturing space, CompuAdd is well 
equipped to deliver that quality when you need it and where you need it 

When you look into CompuAdd, it's not hard to see why our international sales 
have doubled over the past year. And it's not hard to see why CompuAdd's total 
sales topped $515,000,000 in 1990 — up from $400,000,000 the previous year. 

All this proves how popular CompuAdd's way of doing business is. Because 
buying directly from the manufacturer is quite simply the best way to buy. It's 
easy. It's fast. It gives you our 
support and expertise. 

Best of all, it gives you the 
company, not just the computer. 

Circle 60 on Inquiry Card. 


Comoufldd 

CORPORATION 

12303 Technology Blvd. Austin, Texas USA 78727 
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The 320sc shows how CompuAdd can deliver the computing power and speed you need. 
And how we can outdistance the competition. In granting it an Editor's Choice award (30 
April 1991) PC Magcmne wrote: "Only Com pu Add's 320sc stands out in this group of nine 
cached 386SX/20$/' 

Why is this system such a standout? The answer's in its unique motherboard, which 
CompuAdd engineers designed around Intel's 386SX-20 processor and coupled with 32KB 
high-speed cache memory. The cache stores frequently used data where it can be accessed 
quickly — dramatically boosting throughput speed! In fact, the 32Qsc placed first or second 
on six of nine PC Magazine benchmark tests. 

The motherboard has everything built into it — "SIMM memory, floppy/hard disk control¬ 
ler, VGA video controller, and parallel and serial ports" — Leaving five free expansion slots. 
And the built-in CompuAdd Hi-Rez VGA 
controller gave the 320sc "a first-place finish on 
all video-related tests." 

The 320sc shows the quality and dedication 
behind the CompuAdd name — making it easy 
to see why PC Magazine wrote: "With the 
CompuAdd 320sc, the company adds another 
winner to its product list." 

Call for pricing today! 

I B France 

■ Fax *: 33-14036-4676 
Free#: 05 222-333 
Long Distance *- 33' 1-40364949 

Germany 

Fax#; 49-6181-910111 
Free#; 0130-6009 
Ling Distance #: 49-6181-91010 

United Kingdom 
Fax#: 44272-254-881 
Free#: 0 800-525-295 

Long Disci nee #: 44-272-254-789 


- 




r rr *~ /** *— - 


® iLurnpuAdu CnijKjTartori, 1^1 artrpi Masted.ahl. VISA, Olvov«r. money utdeti. ceriilied direhs and pi'rujrial thh ki ipL^ne allcvw i«i da« for ptoeesslngl. \ $ Mi minimum order I. company and imftlultonal purc-haw pudm 
.minimum initial purchaae I SOU, ihviwalLtfr I50i anil erii* miufets. 1'm.es. do n<n include >Uippiai^e and handling. Pleaw add appcuptidte Ickdl mL-hi iu Thirty-day n ttiney-back joai ait l«ali-wb- mu include return (tc»!|At nr ^hipplna arid 
hituULitg. Opened software videolapev crihrr pwuimiUniM shljifHna COIte am pern refundable ,v|l rpupi ati-mi r?14W( tie iL-rnmpanjrd h^- a return tnerrhanriJiie inHinn"iatKiTi IftMAi numbeL Prices and pradiiLl dratTiptlum, ant 
in chaner wirhnut notice. Oommnwd »s nor Habit fur damase flue to dmiulont o« ivpoarantma I erroti. tail BOO fife lB7I_for> l uoe ui Coreumfltkfe coimtiete wananir_ 





















j&gggm 


i'ii 1 : uoffl ' m. 








